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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 



2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 
10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (/.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 
15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

-2D c a se of leader sequence cloning, hy virtue of their cell or tissue source in the case of PCR-based 

techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 
25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
3 0 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
3 5 polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 

sequences are designated as SEQ ID NO: 1 -1 350. The polypeptides sequences are designated SEQ 
ID NO: 1351-2700. The nucleic acids and polypeptides are provided in the Sequence Listing. In 
the nucleic acids provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is 
thymine; and N is any of the four bases. In the amino acids provided in the Sequence Listing, * 

1 0 corresponds to the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO : 1 - 1 3 50 under stringent hybridization conditions; 
nucleic acid sequences which are allelic variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that encode a peptide comprising a specific 

1 5 domain or truncation of the peptides encoded by SEQ ID NO : 1 - 1 3 50 . A polynucleotide 

comprising a nucleotide sequence having at least 90% identity to an identifying sequence of SEQ 
IDNO:1-1350 or a degenerate variant or fragment thereof. The identifying sequence can be 100 
base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
20 from the nucleic acid sequences of SEQ ID NO: 1-1350. The sequence information can be a 
segment of any one of SEQ ID NO; 1-1 350 that uniquely identifies or represents the sequence 
information of SEQ ID NO: 1 -1350. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
25 a nucleic acid array . In one embodiment, segments of sequence infonnation is provided on a 

nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readable format. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
30 sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
reverse or direct complements) according to the invention have numerous applications in a variety 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
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full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti -sense DNA or RNA, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -1 350 or novel 
segments or parts of the nucleic acids of the invention are used as primers in expression assays that 
5 are well known in the art. In a particularly preferred embodiment, the nucleic acid sequences of 
SEQ ID NO: 1 - 1 3 50 or novel segments or parts of the nucleic acids provided herein are used in 
diagnostics for identifying expressed genes or, as well known in the art and exemplified by Vollrath 
et al., Science 258 :52-59 (1992), as expressed sequence tags for physical mapping of the human 
genome. 

1 0 The isolated polynucleotides of the invention include, but are not limited to, a 

polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ED NO: 1-1350; a 
polynucleotide comprising any of the full length protein coding sequences of SEQ ID NO: 1 - 1 350; 
and a polynucleotide comprising any of the nucleotide sequences of the mature protein coding 
sequences of SEQ ID NO: 1- 1350. The polynucleotides of the present invention also include, but 

1 5 are not limited to, a polynucleotide that hybridizes under stringent hybridization conditions to (a) 
the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1 -1 350; (b) a 
nucleotide sequence encoding any one of the amino acid sequences set forth in the Sequence Listing 
(e.g., SEQ ID NO: 13 51 -2700); (c) a poly nucleotide which is an allelic variant of any 
polynucleotidesrecited above; (d) a polynucleotide which encodes a species homolog (e.g. 

20 orthologs)of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 

comprising a specific domain or truncation or any or the polyp eptides compi ising an aiixiuu d tM 

sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the corresponding 

25 full length or mature protein. Polypeptides of the invention also include polypeptides with 

biological activity that are encoded by (a) any of the polynucleotides having a nucleotide sequence 
set forth in SEQ ID NO: 1-1350; or (b) polynucleotides that hybridize to the complement of the 
polynucleotides of (a) under stringent hybridization conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the Sequence Listing, and "substantial 

30 equivalents" thereof (e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% 
amino acid sequence identity) that preferably retain biological activity are also contemplated. The 
polypeptides of the inventionmay be wholly or partially chemically synthesized but are preferably 
produced by recombinant means using the genetically engineered cells (e.g host cells) of the 
invention. 
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The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
5 the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
10 protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 
as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
15 or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 
using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
20 expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1 992), as expressed sequence tags for 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a polypeptide 
25 of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 
markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
30 which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
35 expression or biological activity. 
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The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, t 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
5 a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
1 0 invention in a sample comprising contacting the sample with a compound that binds to and fonr 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
1 5 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
20 (i e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 

of Ihe Inve ntion. Sudi iiiOliuik un he litiliroH , fnr mnmplp , fnr tV.^ identificati o n of r.nr npminH. 

that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 

25 compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a 
polypeptide/compound complex, wherein the complex drives expression of a reporter gene 
sequence in the cell; and detecting the complex by detecting the reporter gene sequence 
expression such that if expression of the reporter gene is detected the compound the binds to a 

30 polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve Ihe 
administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
symptoms or tendencies. In addition, the invention encompasses methods for treating diseases o 
disorders as recited herein comprising administering compounds and other substances that 

35 modulate the overall activity of the target gene products. Compounds and other substances can 

5 
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effect such modulation either on the level of target gene/protein expression or target protein 
activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
5 polynucleotides to which they have homology (set forth in Table 2). If no homology is set forth 
for a sequence, then the polypeptides and polynucleotides of the present invention are useful for 
a variety of applications, as described herein, including use in arrays for detection. 

10 4. DETAILED DESCRIPTION OF THE INVENTION 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

15 The term "active" refers to those forms of the polypeptide which retain the biologic 

and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 

20 natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

25 The terms "complementary" or "complementarity" refer to the natural binding of 

polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 
complementary sequence 3 '-TCA-5 ' . Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 

30 complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 

35 and continuous source of germ cells for the production of gametes. The term "primordial germ 
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cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
5 not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 

10 sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 
The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 

15 "oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 

20 (U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
provided herein is substituted with U (uracil). Cienerally, nu cleic acid segments provided by tliis - 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 

25 regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 
"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 

30 most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 

35 nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
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be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
5 IDNOs:l-1350. 

Probes may, for example, be used to determine whether specific mRNA molecules are 
present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1:241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
10 art. Probes of the present invention, their preparation and/or labeling are elaborated in 
Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

15 The nucleic acid sequences of the present invention also include the sequence 

information from the nucleic acid sequences of SEQ ID NO:1-1350. The sequence information 
can be a segment of any one of SEQ ID NO: 1-1350 that uniquely identifies or represents the 
sequence information of that sequence of SEQ ID NO:1-1350. One such segment can be a 
twenty-mer nucleic acid sequence because the probability that a twenty-mer is fully matched in 

20 the human genome is 1 in 300. In the human genome, there are three billion base pairs in one set 
of chromosomes. Because 4 possible twenty-mers exist, there are 300 times more twenty-mers, 
than there are base pairs in a set of human chromosomes. Using the same analysis, the 
probability for a seventeen-mer to be fully matched in the human genome is approximately 1 in 
5. When these segments are used in arrays for expression studies, fifteen-mer segments can be 

25 used The probability that the fifteen-mer is fully matched in the expressed sequences is also 

approximately one in five because expressed sequences comprise less than approximately 5% of 
the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

3 0 with a single mismatch is calculated by multiplying the probability for a full match (1-^4 ) times the 
increased probability for mismatch at each nucleotide position (3x25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
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The term "open reading frame, 1 ' ORP, means a series of nucleotide triplets coding for 
amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
5 sequence if the promoter controls the transcription of the coding sequence. While operably 
linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
10 differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 
differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
15 acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
preferably at least about 9 amino acids and most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 200 amino acids, more preferably less 
than 150 amino acids and most preferably less than 100 amino acids. Preferably the peptide is 
from about 5 to about 200 amino acids. To be active, any polypeptide must have sufficient 
20 length to display biological and/or immunological activity. 

The term "naturally occurring pol ypeptide" refeis lu poly p eptides produced by cells th a t , 
have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, 
acetylation, carboxylation, glycosylation. phosphorylation, lipidation and acylation. 
25 The term "translated protein coding portion" means a sequence which encodes for the full 

length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
30 produced by processing in the cell which removes any leader/signal sequence. The mature 

protein portion may or may not include the initial methionine residue. The methionine residue 
may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 
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Hie term "derivative" refers to polypeptides chemically modified by such techniques as 
ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
5 in human proteins. 

The term "variant"(or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions., and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 

10 the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 

1 5 substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the po lypeptide, to change characteristics such as ligand-binding affinities, interchain 

20 affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, i.e., conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 

25 nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 

30 "deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 

amino acids. The variation allowed may be experimentally determined by systematically making 
insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 
Alternatively, where alteration of function is desired, insertions, deletions or 

35 non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
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can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
5 for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 

10 macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

1 5 The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in it's natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 

20 polypeptides present in their natural source. 

TI i h (h i m " l Yu m n h i nnnt/' mf>nr> nc^H tiPrgjn tr> p»f er f p a polyp e ptide or protein, means 
that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 

25 defines a polypeptide or protein essentially free of native endogenous substances and 

unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. colt, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

30 The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 

35 appropriate transcription initiation and termination sequences. Structural units intended for use 
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in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
5 recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 

i 

express heterologous polypeptides or proteins upon induction of the regulatory elements linked 

10 to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 

1 5 can be prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is 
expressed in a suitable host cell. "Secreted" proteins include without limitation proteins secreted 
wholly (e.g., soluble proteins) or partially (e.g., receptors) from the cell in which they are 

20 expressed. "Secreted" proteins also include without limitation proteins that are transported 
across the membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to 
include proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, 
P.A. and Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells 
(e.g. Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 

25 16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

30 The term "stringent" is used to refer to conditions that are commonly understood in the 

art as stringent. Stringent conditions can include highly stringent conditions (i.e. , hybridization 
I to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 

65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 

35 described herein in the examples. 
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In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 
hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 
5 As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 

10 35% (i.e. , the number of individual residue substitutions, additions, and/or deletions in a 

substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 

15 listed sequence by no more than 30% (70% sequence identity); in a variation of this 

embodiment, by no more than 25% (75% sequence identity); and in a further variation of this 
embodiment, by no more than 20% (80% sequence identity) and in a further variation of this 
embodiment, by no more than 10% (90% sequence identity) and in a further variation of this 
embodiment, by no more that 5% (95% sequence identity). Substantially equivalent, e.g., 

20 mutant, amino acid sequences according to the invention preferably have at least 80% sequence 

identity with a ligterl amino anr\ qwjiHWP | ii Mfrr n fr|y nt V*" 1 * fl'^qimr . fi i d entity, r nnre 

preferably at least 90% sequence identity, more preferably at least 95% identity, more preferably 

at least 98% identity, and most preferably at least 99% identity. Substantially equivalent 

nucleotide sequences of the invention can have lower percent sequence identities, taking into 

25 account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

sequence has at least about 65% identity, more preferably at least about 75% identity, more 

preferably at least about 80% sequence identity, more preferably at least about 85% sequence 

identity, more preferably at least about 90% sequence identity, and most preferably at least about 

* 

95% identity, more preferably at least about 98% sequence identity, and most preferably at least 
30 about 99% sequence identity. For the purposes of the present invention, sequences having 

substantially equivalent biological activity and substantially equivalent expression characteristics 
are considered substantially equivalent. For the purposes of determining equivalence, truncation 
of the mature sequence (e.g., via a mutation which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g., using the Jotun Hein method (Hein, J. 
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(1 990) Methods Enzymol. 1 83:626-645). Identity between sequences can also be determined by 
other methods known in the art, e.g. by varying hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. • 
5 The term "transformation' 1 means introducing DNA into a suitable host cell so that the 

DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

10 As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 

which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 

1 5 with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
, context dictates otherwise. 

20 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 
The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO:1-1350 ; a polynucleotide encoding any one of the peptide 

25 sequences of SEQ ID NO: 1351 -2700; and a polynucleotide comprising the nucleotide sequence 
encoding the mature protein coding sequence of the polypeptides of any one of SEQ ID 
NO: 135 1-2700. The polynucleotides of the present invention also include, but are not limited to, 
a polynucleotide that hybridizes under stringent conditions to (a) the complement of any of the 
nucleotides sequences of SEQ ID NO: 1-1 3 50 ; (b) nucleotide sequences encoding any one of the 

30 amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotide recited above; (d) a polynucleotide which encodes a species 
homolog of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of the polypeptides of SEQ ID NO: 1351 -2700. 
Domains of interest may depend on the nature of the encoded polypeptide; e.g., domains in 

35 receptor-like polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic 
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domains, or combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA 5 e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences disclosed 
herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 
be obtained using methods known in the art. For example, full length cDNA or genomic DNA that 
corresponds to any of the polynucleotides of SEQ ID NO : 1 - 1 350 can be obtained by screening 
appropriate cDNA or genomic DNA libraries under suitable hybridization conditions using any of 
the polynucleotides of SEQ ID NO: 1-1350 or a portion thereof as a probe. Alternatively, the 
polynucleotides of SEQ ID NO: 1 - 1 3 5 0 may be used as the basis for suitable primer(s) that allow 
identification and/or amplification of genes in appropriate genomic DNA or cDNA libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and ponomic ficqu p nrpr) nhtampH fmm rmp nr more pnhfi> f r fr tabases. such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representativefragment or segment information, or novel segment information for the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, more typically at least about 90%, 91 %, 92%, 93%, 94%, and even more typically at 
least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-1 3 50, or complements thereof, which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and most 
preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 20 nucleotides or more that 
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are selective for (Le. specifically hybridize to any one of the polynucleotides of the invention) 
are contemplated. Probes capable of specifically hybridizing to a polynucleotide can 
differentiate polynucleotide sequences of the invention from other polynucleotide sequences in 
the same family of genes or can differentiate human genes from genes of other species, and are 
5 preferably based on unique nucleotide sequences. 

The sequences falling within the scope of the present invention are not limited to these 
specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO;l-1350,a 
representative fragment thereof, or a nucleotide sequence at least 90% identical, preferably 95% 

10 identical, to SEQ ID NO:1-1350 with a sequence from another isolate of the same species. 

Furthermore, to accommodate codon variability, the invention includes nucleic acid molecules 
coding for the same amino acid sequences as do the specific ORFs disclosed herein. In other words, 
in the coding region of an ORF, substitution of one codon for another codon that encodes the same 
amino acid is expressly contemplated. 

1 5 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1-1350, can be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST which stands for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (Altshul, S.F. J Mol, Evol, 36 290-300 (1993) and Altschul 
S.F. et al. J. Mol. Biol. 21 :403~410 (1990)). Alternatively a FASTA version 3 search against 

20 Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 

25 The invention also encompasses allelic variants of the disclosed polynucleotides or 

proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences which 
30 encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
35 polynucleotide to encode an amino acid sequence that does not occur in nature. 'ITiese nucleic 
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acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
5 choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 

10 residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 

preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 
In a preferred method, polynucleotides encoding the novel amino acid sequences are 

15 changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 

20 DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 

p n1ymir.1r.ntirfo qp/|iinnpff wnr pnhKqhpH hy 7n1 W gnH S mit^ Nnrleic Acids Res. 10:6487-6500 . 

(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA axe used as starting material, primers) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 

25 amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 

A further technique for generating amino acid variants is the cassette mutagenesis 

30 technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current- 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
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1 of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 
10 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO:1-1350, or functional 
equivalents thereof, may be used to generate recombinant DNA molecules that direct the 
expression of that nucleic acid, or a functional equivalent thereof, in appropriate host cells. Also 
1 5 included are the cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 
20 plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the invention include expression 
25 vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO :l-1350ora fragment thereof or any other 
30 polynucleotides of the invention. In one embodiment, the recombinant constructs of the present 
invention comprise a vector, such as a plasmid or viral vector, into which a nucleic acid having 
any of the nucleotide sequences of SEQ ID NO: 1- 1 350 or a fragment thereof is inserted, in a 
forward or reverse orientation. In the case of a vector comprising one of the ORFs of the'present 
invention, the vector may further comprise regulatory sequences, including for example, a 
35 promoter, operably linked to the ORF. Large numbers of suitable vectors and promoters are 
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known to those of skill in the art and are commercially available for generating the recombinant 
constructs of the present invention. The following vectors are provided by way of example. 
Bacterial: pBs, phagescript, PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a 5 
pNH46a (Stratagene); pTrc99A, pKK223-3 5 pKK233-3, pDR540, pRIT5 (Pharmacia). 
Eukaryotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Stratagene) pSVK3 } pBPV, pMSG, pSVL 
(Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et aL, 
Nucleic Acids Res 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 

th e appropriate vertnr and prnmnte.r is wpII w ithin the level of ordinary skill in the art. 

Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli 
and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3 -phosphogly cerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
preferably, a leader sequence capable of directing secretion of translated protein into the 
periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
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more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 
within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
5 employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 
(ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine , 

10 Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
appropriate means (e.g., temperature shift or chemical induction) and cells are cultured for an 

15 additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. . 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat Biotech. 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 

20 against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 



25 4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO:1-1350, or fragments, analogs or derivatives thereof. An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 

30 encoding a protein, e.g., complementary to the coding strand of a double-stranded cDNA 

molecule or complementary to an mRNA sequence. In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
100, 250 or 500 nucleotides or an entire coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of SEQ ID 
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NO: 1351 -2700 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID 
NO:1-1350 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 
translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g. , SEQ 
ID NO.1-1350), antisense nucleic acids of the invention can be designed according to the rules 
of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of a mRNA, but more preferably is an oligonucleotide 
that is antisense to only a portion of the coding or noncoding region of a mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of a mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 
30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis or enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 
chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to mcrease the biological stability oithe molecu les or to irtcrtiase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g. , phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouraci], 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracii, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, l-methylinosine,2,2-dimethylguanine 5 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2«thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w 3 and 2,6-diaminopurine. Alternatively, the 
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antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 
5 The antisense nucleic acid molecules of the invention are typically administered to a 

subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 

1 0 an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 

1 5 such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g. , 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense, nucleic acid molecule is placed under the 

20 control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
-a n omeric nucleic acid molecule. An -a nomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual -uni ts, the 
strands nan parallel to each other (Gaultier et al. (1987) Nucleic Acids Res 15: 6625-6641). The 

25 antisense nucleic acid molecule can also comprise a 2 , -o-methylribonucleotide (Inoue et ah 

(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al. (1987) 
FEBSLett 2 15: 327-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

30 In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 

35 translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
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designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO:l- 
1350). For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which 
the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in a SECX-encoding mRNA. See, e.g., Cech et al U.S. Pat. No. 4,987,071; and Cech et 
5 al U.S. Pat. No. 5,1 16,742. Alternatively, SECX mRNA can be used to select a catalytic RNA 
having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et al, 
(1 993) Science 261:141 1-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 

10 structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. etal (1992) Arm. N.Y. Acad Set 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 

15 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

20 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 

condition*? nf low inrn' c strength. The synthesis of PNA oligomers can be performed using 

standard solid phase peptide synthesis protocols as described in Hyrup et al (1996) above; 
Peny-O'Keefe etal (1996) PNAS 93: 14670-675. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 

25 example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g, inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

30 primers for DNA sequence and hybridization (Hyrup et al (1 996), above; Perry-O'Keefe (1 996), 
above). \ 

In another embodiment, PNAs of the invention can be modified, e.g, to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
35 delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
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combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
5 the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al. (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5'-(4-methoxyMtyl)amino-5'-deoxy-thyrnidine phosphoramidite, can be used between the PNA 
10 and the 5' end of DNA (Mag etal (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al. (1996) above). Alternatively, chimeric molecules can be synthesized 
with a 5' DNA segment and a 3' PNA segment. See, Petersen et al. (1 975) Bioorg Med Chem 
LettS: 1119-11124. 

15 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et aL, 1989, Proc. Natl Acad Set U.S. A, 86:6553-6556; 
Lemaitre et al, 1987, Proc. Natl. Acad. Set 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g. , PCT Publication No. W089/10134). In addition, 

20 oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
aL, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 

25 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
30 methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
35 increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
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recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. W09 1/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
m wntir™ Thorn, mri , ^ v^t arfi n o t limited to , eukaryot ic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning; A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
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cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 
from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable prompter and also any necessary ribosome binding sites, polyadenylation 
5 site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 
SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 

10 more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 

15 agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 

20 strains include Escherichia coli, Bacillus subtilis, Salmonella typhifnurium, or any bacterial 

strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

25 In another embodiment of the present invention, cells and tissues may be engineered to 

express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 

30 gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 

regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 

35 targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
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sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue- specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into die host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phospliuiibosyRraiisfcrasc (gpt) gono. 

The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 
PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 
PCT/US90/06436 (WO91/06667) by Skoultchi et aL, each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising: the amino acid sequences set forth as any one of SEQ ID NO: 1 351 -2700 or an 
amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO: 1-1 350 or the 
corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides preferably with biological or immunological activity that are encoded by: (a) a 
polynucleotide having any one of the nucleotide sequences set forth in SEQ ID NO: 1-1 350 or (b) 
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polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 1351- 
2700 or (c) polynucleotides that hybridize to the complement of the polynucleotides of either (a) 
or (b) under stringent hybridization conditions. The invention also provides biologically active 
or immunologically active variants of any of the amino acid sequences set forth as SEQ ID 
5 NO: 135 1-2700 or the corresponding full length or mature protein; and "substantial equivalents" 
thereof (e.g., with at least about 65%, at least about 70%, at least about 75%, at least about 80%, 
at least about 85%, 86%, 87%, 88%, 89%, at least about 90%, 91%, 92%, 93%, 94%, typically at 
least about 95%, 96%, 97%, more typically at least about 98%, or most typically at least about 
99% amino acid identity) that retain biological activity. Polypeptides encoded by allelic variants 
10 may have a similar, increased, or decreased activity compared to polypeptides comprising SEQ 
ID NO: 135 1-2700. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 
be in linear form or they may be cyclized using known methods, for example, as described in H. 
15 U, Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 

The present invention also provides both full-length and mature forms (for example, 
20 without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
25 proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

i 

30 The present invention further provides isolated polypeptides encoded by the nucleic acid 

! fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 

present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 

35 acid fragments of the present invention are the ORFs that encode proteins. 
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A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
sequence can be synthesized using commercially available peptide synthesizers. The 
synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
5 structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 

10 therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As usfed herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 

1 5 which the cell normally produces at a lower level One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising growing a 

20 culture of host cells of the invention in a suitable culture medium, and purifying the protein from 

the cells or the culture in which the cells are grown. For example, the me thods of the invention 

include a process for producing a polypeptide in which a host cell containing a suitable 
expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 

25 culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial cells which 
naturally produce the polypeptide or protein. One skilled in the art can readily follow known 

30 methods for isolating polypeptides and proteins in order to obtain one of the isolated 

polypeptides or proteins of the present invention. These include, but are not limited to, \ 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
and immuno-affinity chromatography. See, e.g., Scopes, Protein Purification: Principles and K 
Practice, Springer-Verlag (1994); Sambrook, et al, in Molecular Cloning: A Laboratory 

35 Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
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retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 
domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
5 the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
10 cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 
cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 
specificity of the binding molecule for SEQ ID NO:1351-2700. 
1 5 The protein of the invention may also be expressed as a product of transgenic animals, 

e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
by somatic or germ cells containing a nucleotide sequence encoding the protein. 

The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 
20 deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
25 molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g, U.S. Pat. No. 4,5 1 8,584). Preferably, such 
alteration, substitution, replacement, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
30 systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
, important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 

i 

35 retain protein activity in whole or in part and are usefiil for screening or other immunological 

i 
i 
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methodologies may also be easily made by those skilled in the art given the disclosures herein. 
Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
5 an insect expression system. Materials and methods for baculovirus/insect cell expression 

systems are commercially available in kit form from, e.g. , Invitrogen, San Diego, Calif., U.S.A. 
(the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 

10 invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (i.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 

15 of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

20 Alternatively, the protein of the invention may also be expressed in a form which will 

facilitate jwrififlntinii. Fnr nvnmplp, it m*y hf> Avpr^s p d as a fusion Protein, such as those of , 

maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N J.) and Invitrogen, 

I* 

25 respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 

30 aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 
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The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 
Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 
modifications of the polypeptides of the invention, wherein the polypeptide or analog is fiised to 
5 another moiety or moieties, e.g. , targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 
provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
10 as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 
steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

15 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 

AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 

sequences tested. Methods to determine identity and similarity are codified in computer 
20 programs including, but are not limited to, the GCG program package, including GAP 

(Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 

University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 

et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 

vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al, J. Comp. 
25 Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 

Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

(Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 

reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 

105-31 (1982), incorporated herein by reference). The BLAST programs are publicly available 
30 from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 

Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S, et al, J. Mol. 

Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

35 protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
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another polypeptide. Within a fusion protein the polypeptide according to the invention can 
correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
5 portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other ' 
polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C4erminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 

10 the invention operably linked to the extracellular domain of a second protein. 

In another embodiment, the fusion protein is a GST-fusion protein in which the 
polypeptide sequences of the invention are fused to the C-terminus of the GST (le., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 

15 the polypeptide sequences acoording to the invention comprises one or more domains are fused 
to sequences derived from a member of the immunoglobulin protein family. The 
immunoglobulin fusion proteins of the invention can be incorporated into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a cell, to thereby suppress signal transduction in vivo. 

20 The immunoglobulin fusion proteins can be used to affect the bioavailability of a cognate ligand. 
Inhibition or the ugand/protein interaction may be usetul therapeutically for both the treatment of 
proliferative and differentiative disorders, e,g, cancer as well as modulating (e.g., promoting or 
inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 

25 to identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 

30 appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PGR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 

35 subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
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example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 
Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
5 in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 

10 activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example. 

15 Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 

20 artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 

25 states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art Further, the polypeptides of the present invention can be 

3 0 inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
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the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease s expression of endogenous polypeptide. Cells can be modified (e.g. , by 
5 homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 
operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 

10 InternationalPublicationNo. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g. , ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase,and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 

1 5 co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described herein, gene targeting can be used to 

20 replace a gene 5 s existing regulatory region with a regulatory sequence isolated from a different gene 

or a novel regula t ory sequence synthesized by genctio engineering methods. Such regulatory 

sequences may be comprised of promoters, enhancers, scaffold-attachment regions, negative 
regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 

25 protein produced may be replaced, removed, added, or otherwise modified by targeting. These 

sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 

3 0 under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory N , 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 
targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 

35 occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
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added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DN A, allowing for the selection 
of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
5 property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 
not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

1 0 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 
■ U.S. Patent No. 5,578,461 to Sherwin et ah; International ApplicationNo. PCT/US92/09627 
(WO93/09222) by Seldenet al.; and International ApplicationNo. PCT/US90/06436 

1 5 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

20 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

25 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 

30 Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 

35 replacing the homologous promoter to provide for increased protein expression. The homologous 
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promoter can be supplemented by insertion of one or more heterologous enhancer elements 
known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
5 polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

10 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

1 5 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 

20 Publication No. W094/28 122, incorporated herein by reference. 

Transgenic animals can be prepaid wherein all or part of the polynucleotides of the 

invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 

25 homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

30 The polynucleotides and proteins of the present invention are expected to exhibit one or 

more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 

35 mechanism underlying the particular condition or pathology will dictate whether the 
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polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 
inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
5 polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 
target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 

10 indirectly activate or inhibit the polypeptides of the invention (identified, e.g. , via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 

15 or in one of the other physiological pathways described herein. 

4.10.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 

20 protein for analysis, characterization or therapeutic use; as markers for tissues in which the 

corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 

25 disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 
sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 

30 an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 

polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al, Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 

35 the binding interaction. 
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The polypeptides provided by the present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
5 receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 
development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

10 Any or all of these research utilities are capable of being developed into reagent grade or 

kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the art. 
References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed. 5 Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 

15 and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds. } 1987. 

4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
20 sources or supplements. Such uses include without limitation use as a protein or amino acid 

s upplem e nt, us e as a carbon source, use as a nitrogen source and use as a source of carbohydrate. Iu 

such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
25 polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

30 A polypeptide of the present invention may exhibit activity relating to cytokine, cell 

proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 

35 or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
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confirmation of cytokine activity. The activity of therapeutic compositions of the present 
invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8 5 RB5, DAI, 123, T1165, HT2, CTLL2, TF-1, Mo7e, CMK, 
5 HUVEC, and Caco. Therapeutic compositions of the invention can be used.in the following: 

Assays for T-cell or thymocyte proliferation include without limitation those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
! 10 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et ah, J. Immunol. 

145:1706-1712, 1990; Bertagnolli et aL, Cellular Immunology 133:327-341, 1991; Bertagnolli, 
et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
15 Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12. 14, John Wiley and Sons, Toronto. 1 994; and Measurement of mouse 
and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation .of hematopoietic and lymphopoietic cells 
20 include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol I pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al., J. Exp. Med. 173:1205-121 1, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
25 and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 
1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Nad. Aced. Sci. 
U.SA. 83:1857-1861, 1986; Measurement of human Interleukin 1 1-Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6. 1 5. 1 John Wiley and Sons, Toronto. 1 99 1 ; Measurement of mouse and human Interleukin 

i 

30 9~Ciarletta 3 A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 
J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 

35 Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 
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Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et ah, Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 1 1 :405-41 1, 1981 ; Takai et al, J. Immunol. 
5 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 

10 cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 
germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 

1 5 . large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

20 for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

It is contemplated that multiple different evngennng gr o wth factors and/or cytokines mav 

be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 

25 3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

inflammatory protein 1 -alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic 
fibroblast growth factor (bFGF). 

< 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
30 these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
35 with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
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layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
5 autocrine expression of the polypeptide of the invention. This will allow for generation of 

undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 

10 identification of differentially expressed genes in stem cell populations that regulate stem cell 
proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 

15 used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
of neural cells and for the regeneration of nerve and brain tissue, i.e, for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 

20 the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 

25 cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al. Differentiation, 48: 173-182, (1991); Klug et al, J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 

30 Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 

35 exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
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sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl: Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
5 proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein etal., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 

10 and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating 
utility, for example, in treating various anemias or for use in conjunction with 

15 irradiation/chemotherapy to stimulate the production of erythroid precursors and/or erythroid 
cells; in supporting the growth and proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages (i.e., traditional CSF activity) useful, for example, in conjunction with 
chemotherapy to prevent or treat consequent myelo-suppression; in supporting the growth and 
proliferation of megakaryocytes and consequently of platelets thereby allowing prevention or 

20 treatment of various platelet disorders such as thrombocytopenia, and generally for use in place 

o f o r c omplimentary to platelet transfixion^ ; and/or in supporting the growth and proliferation of 

hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 

25 paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 
post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 

4 

transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) * 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 
30 Suitable assays for proliferation and differentiation of various hematopoietic lines are 

cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
35 and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 



43 



WO 01/57188 PCT/US01/03800 

Assays for stem cell survival and differentiation (which will identify, among others, 
proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N. Y. 1994; Hirayama et al., 
5 Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 
with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R, E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
10 Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 
stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

15 

4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

20 A polypeptide of the present invention which induces cartilage and/or bone growth in 

circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 

25 artificial joints. De novo bone formation induced by an osteogenic agent contributes to the 
repair of congenital, trauma induced, or oncologic resection induced craniofacial defects, and 
also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 

30 bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 
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Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament 
defects in humans and other animals. Such a preparation employing a tendon/Ligament-like 
tissue inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, and 
in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to the repair of congenital, trauma 
induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic plastic 
surgery for attachment or repair of tendons or ligaments. The compositions of the present 
invention may provide environment to attract tendon- or ligament- forming cells, stimulate 
growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for 
return in vivo to effect tissue repair. The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is 
well known in the art. 

The compositions of the present invention may also be useful for proliferation of neural 
cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disQrders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 
system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 
composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
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kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 
5 A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
10 growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
1 5 W09 1/0749 1 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-112 (Maibach, H. L and Rovee, D. T.> eds.), Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 

20 

4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 
A polypeptide of the present invention may also exhibit immune stimulating or immune 
suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 

25 protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 
proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 

30 specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 

treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 
herpes viruses, mycobacteria, Leishmania spp,, malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be usefid 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 
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Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 
autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 
venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 
suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffinann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, i n a number of ways, Down regulation may be in the form of inhibiting ox blocking an 
immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without \ 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and ' 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 

47 



WO 01/57188 



PCT/US01/03800 



transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 
followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 
of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl Acad. Sci USA, 89: 1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of the invention on the development of that disease. 

Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 
840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
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immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and 
encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
5 removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
10 invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
cells to induce a T cell mediated immune response against the transfected tumor cells. In 
1 5 addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 

reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 
MHC class I alpha chain protein and p2 microglobulin protein or an MHC class II alpha chain 
protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
20 proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having tiie activity of a B lymphocyte antigen (e.g. , B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class II associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
25 of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 

tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by the 
following methods: 

30 Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 

those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 

35 78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
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Immunol. 135:1564-1572, 1985; Takai et al. f I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 
Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
5 will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

10 Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 

that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

15 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed 
by dendritic cells that activate naive T-cells) include, without limitation, those described in: 
Guery et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 

20 173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al, Journal of Experimental Medicine 1 82:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al,, Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

25 Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 

that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 
13:795-808, 1992; Gorczycaet al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 

30 145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al., Blood 84:1 1 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:1 1 1-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 

35 Proc. Nat Acad Sci. USA 88:7548-7551, 1991. 



50 



WO 01/57188 



PCT/US01/03800 



4.10.8 ACTIVIN/INHIBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
5 characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 

stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 
alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 

10 spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 
a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 

1 5 polypeptide of the invention may also be useful for advancement of the onset of fertility in 

sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

20 Assays for activin/inhibin activity include, without limitation, those described in: Vale et 

al., Endocrinology 91:562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale et al., Nature . 
321:776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 



25 4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 

30 receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 
modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 

3 5 immune responses against the tumor or infecting agent. 
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A protein or peptide has chemotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
5 determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 
Assays for chemotactic activity (which will identify proteins that induce or prevent 
chemotaxis) consist of assays that measure the ability of a protein to induce the migration of 
cells across a membrane as well as the ability of a protein to induce the adhesion of one cell 
10 population to another cell population. Suitable assays for movement and adhesion include, 

without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kxuisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMS 103:140-146, 
15 1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 

4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
20 thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 

attributes. Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
25 treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 

Therapeutic compositions of the invention can be used in the following: 
Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
30 45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
35 metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
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invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
5 condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 

10 compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 

15 cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 

cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

20 kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, asirocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

25 Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 
administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 

30 effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. \ 

The composition can also be administered in therapeutically effective amounts as a 
portion of an anti -cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 

35 acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
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Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 
with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (VI 6-21 3), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 
Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen'mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 
Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 
effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 

In vitj-o models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
tumor systems in nude mice as described in Giovanella et al., J. NatL Can. Inst, 52: 921-30 
(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al. 5 Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 189-97 (1999) and Li et al., 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
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and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
5 receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

10 Suitable assays for receptor-ligand activity include without limitation those described in: 

Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer etaL, J. Exp. Med. 168:1145-1156, 1988; 

15 Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stilt et al., Cell 80:661-670, 1995. 

By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 

20 overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins aa agoni s t or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 

25 Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

30 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
35 solid support, borne on a cell surface or located intracellularly. One method of drug screening 



55 



WO 01/57188 



PCT/US01/03800 



utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 
nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of 
5 complexes between polypeptides of the invention or fragments and the agent being tested or 
examine the diminution in complex formation between the novel polypeptides and an 
appropriate cell line, which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i. e. , * 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
10 organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 

i 

that are identified as "hits" or "leads" via natural product screening. 

15 The sources of natural product libraries are microorganisms (including bacteria and 

fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 

20 review, see Science 252:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 

25 peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
Biotechnol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1):114-19(1997); Dorneret al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

30 Identification of modulators through use of the various libraries described herein permits 

modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 

35 for either cell/animal death or prolonged survival of the animal/cells. 
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The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
5 complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 

10 previously unknown binding partners for receptor polypeptides of the inventioa For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 

15 of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate (i.e., increase or decrease) biological activity of a polypeptide of the invention. 
Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 

20 invention whereas the other does not. The response of the two cell populations to the addition of 

ligond3(s) ai - c then cumpaied. Alternatively, a n expression library can be co-expressed with the 

polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 

25 inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 

30 protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

35 
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4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1. Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblasts, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et a]., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 
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therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
5 limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

10 (ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 

results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by human 

15 immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

20 sclerosis; 

(v) lesion s associated with nutritional dis e as e s or disord e rs, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 

25 callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
30 neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed ot 
injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 
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Therapeutics which are useful according to the invention for treatment of a nervous 
system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 
5 (i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in vivo, e.g. , 
choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

10 Such effects may be measured by any method known in the art. In preferred, 

non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 

1 5 be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 

depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 
conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

20 invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 
trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 
neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

25 muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 
30 A polypeptide of the invention may also exhibit one or more of the following additional 

activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 

4 

35 (such as, for example, breast augmentation or diminution, change in bone form or shape); 
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effecting biorhythms or circadian cycles or rhythmjs; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
response) or a differential response to drug administration, and this genetic information can be 
used to tailor pr e venti ve ui therapeutic t r eatmen t appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

Polymorphisms can be identified in a variety of ways known in the art which all 
generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 
allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 
hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

# 

enzymes that provide differential digestion of the genomic DNA depending on the presence or 
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absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 
5 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

10 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 23:129. 

1 5 Induction of the disease can be caused by a single injection, generally intradermally , of a 
suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. Hie polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 

20 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 

25 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
30 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 
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One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
5 exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention will normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about O.Olfig/kg to 100 mg/kg of body weight, with 

10 the preferred dose being about 0. 1 [xg/kg to 10 mg/kg of patient body weight. For parenteral 

administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutical^ acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 

1 5 additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art. 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

20 A protein or other composition of the present invention (from whatever source derived, 

4 

including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 

25 may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 
fillers, salts, buffers, stabilizers, solubiiizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 

30 invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-15, IFN, TNF0, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 

35 include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 
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factor (PDGF), transforming growth factors (TGF-a and TGF-P), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment Such additional factors and/or agents may be included in the pharmaceutical 
composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2 3 anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 

As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g. , at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

In practicing the method of treatment or use of the present invention, a therapeutically 
effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 
hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
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hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokme(s), lymphokine(s), other hematopoietic 
factoids), thrombolytic or antithrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 
5 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
10 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
15 ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often 
in a depot or sustained release formulation. In order to prevent the scarring process frequently 
20 occurring as complication of glaucoma surgery, the compounds rhay be administered topically, 

for example, as eye drops. Furth e rmore, one may administer the drug in a targeted drug deliveiy 

system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
afflicted tissue. 

25 The polypeptides of the invention are administered by any route that delivers an effective 

dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

30 similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. \ 

4.12.2 COMPOSITIONS/FORMULATIONS 

Pharmaceutical compositions for use in accordance with the present invention thus may 
35 be formulated in a conventional manner using one or more physiologically acceptable carriers 
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comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
5 lyophilizing processes. Proper formulation is dependent upon the route of administration 
chosen. When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered orally, protein or other active ingredient of the present 
invention will be in the form of a tablet, capsule, powder, solution or elixir. When administered 
in tablet form, the pharmaceutical composition of the invention may additionally contain a solid 

10 carrier such as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 
95% protein or other active ingredient of the present invention, and preferably from about 25 to 
90% protein or other active ingredient of the present invention. When administered in liquid 
form, a liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, 
mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 

15 pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

20 When a therapeutically effective amount of protein or other active ingredient of the 

present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyro'gen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 

25 the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 
other vehicle as known in the art. The pharmaceutical composition of the present invention may 

30 also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, Ringer's 
solution, or physiological saline buffer. For transmucosal administration, penetrants appropriate 
to the barrier to be permeated are used in the formulation. Such penetrants are generally known 

35 in the art. 
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For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
5 treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 
preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 

10 gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 

carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 

15 talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 

20 gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 

sorbitol. The pu3h - fit capsules can contain the activ e ingredients in admixture with filler such as 

lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 

25 stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation from 

30 pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 

dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use 
in an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

35 suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
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administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g. , in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
5 stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 
vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
10 triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 

i - 

solutions. Alternatively, the active ingredient may be in powder form for constitution with a 

15 suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g. , containing conventional suppository bases such as cocoa butter or other 
glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 

20 implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 

25 system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 
polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 

30 system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 
co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 

35 biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
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sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 
known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
5 Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 
skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 

10 biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 
or excipients. Examples of such carriers or excipients include but are not limited to calcium 
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

15 polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 
acceptable base addition salts are those salts which retain the biological effectiveness and 
properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

20 monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 

the like. — 

The pharmaceutical composition of the invention may be in the form of a complex of the 
protein(s) or other active ingredient(s) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 

25 lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 

30 MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 

35 . which protein of the present invention is combined, in addition to other pharmaceutically 
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acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
5 liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upon the nature and severity of 

10 the condition being treated, and on the nature of prior treatments which the patient has 

undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 
attending physician will administer low doses of protein or other active ingredient of the present 
invention and observe the patient's response. Larger doses of protein or, other active ingredient 

15 of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
contain about 0.01 \ig to about 100 mg (preferably about 0.1 ^g to about 10 mg, more preferably 
about 0. 1 \ig to about 1 mg) of protein or other active ingredient of the present invention per kg 

20 body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method-includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 
composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 

25 delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 
described above, may alternatively or additionally, be administered simultaneously or 
sequentially with the composition in the methods of the invention. Preferably for bone and/or 

30 cartilage formation, the composition would include a matrix capable of delivering the 

protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 
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The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 
may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 
5 hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 

10 mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 
glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 

15 In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 

cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

20 hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 

eaibuxymelhylcellulose, the most preferred being catiomc salts of carboxymethyicellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
polyethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and polyvinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 

25 total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 
compositions, proteins or other active ingredients of the invention may be combined with other 

30 agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 

question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-ot and TGF-0), and 
insulin-like growth factor (IGF). 

The therapeutic compositions are also presently valuable for veterinary applications. 

35 Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
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patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 
modify the action of the proteins, e.g., amount of tissue weight desired to be formed;, the site of 
5 damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue {e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution 
and with inclusion of other proteins in the pharmaceutical composition. For example, the 
addition of other known growth factors, such as IGF I (insulin like growth factor I), to the final 

10 composition, may also effect the dosage. Progress can be monitored by periodic assessment of 
tissue/bone growth and/or repair, for example, X-rays, histomorphometric determinations and 
tetracycline labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 

15 mammalian subject. Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

20 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means an amount 

25 effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 

30 circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC 50 as determined in cell culture (z.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
Such information can be used to more accurately determine useful doses in humans. 
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A therapeutically effective dose refers to (hat amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 
5 population) and the ED 50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

10 of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975. in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 

1 5 individually to provide plasma levels of the active moiety which axe sufficient to maintain the 
desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

20 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen whicJa maintains plasma levels above the MEC for 1 0-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

25 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 M-g/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 fig/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

30 The amount of composition administered will, of course, be. dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 
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The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
5 invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 

10 invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

immunologically active portions of immunoglobulin (Ig) molecules, i.e. 3 molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a t>, F a b f and F( a b , )2 
fragments, and an F a b expression library. In general, an antibody molecule obtained from 

15 humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgGi, IgG2, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

20 An isolated related protein of the invention may be intended to serve as an antigen, or a 

portion or fragment thereof, and additionally can be used as an immunogen to generate 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 

25 antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
of the full length protein, (for example the amino acid sequence shown in SEQ ID NO: 1351), 
and encompasses an epitope thereof such that an antibody raised against the peptide forms a 
specific immune complex with the full length protein or with any fragment that contains the 
epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 

30 15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein that are 
located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 

35 hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 
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indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g. , 
Hopp and Woods, 1981, Proc. Nat Acad. Sci USA 78: 3824-3828; Kyte and Doolittle 1982, J. 
Mol Biol. 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

5,13.1 Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals {e.g. , rabbit, 
goatj mou s e or oth e r mammal) may b e immunized by one or more injection s with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can farther include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 
limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g. , lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 
synthetic trehalose dicorynomycolate). 
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The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
5 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc, Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

10 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product In particular, the complementarity determining regions (CDRs) of the monoclonal 

15 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 

binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 

20 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or a 
fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human 

25 origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal 
Antibodies: Principles and Practice . Academic Press, (1986) pp. 59-103). Immortalized cell 
lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 

30 human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfused, immortalized cells. For example, if the parental 
cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 

35 thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 
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Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
5 California and the American Type Culture Collection. Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol. . 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications . Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

1 0 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

15 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem. 107:220 ( 1 980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
20 dilution procedures and grown by standard methods. Suitable culture media for this purpose 

include, for example, Dulbccco's Modified Eagle f s Medium and RPMI-164Q medium. 

Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fluid by conventional immunoglobulin purification procedures such 
25 as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, 
dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
30 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 
35 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
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example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368 . 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
5 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 



5.13.2 Humanized Antibodies 

10 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab , ) 2 or other antigen- 

15 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-woikers (Jones et al. s 
Nature , 321:522-525 (1986); Riechmann et al., Nature , 332:323-327 (1988); Verhoeyen et al., 
Science. 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

20 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

25 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.. 

30 2:593-596 (1992)). 



5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
35 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
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Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and theEBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
5 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be, produced using additional techniques, 

1 0 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol. . 227:38 1 ( 1 99 1 ); 
Marks et al., J. Mol. Biol. . 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g. , mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

15 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 1 0, 779-783 (1992)); Lonberg et al 
(Nature 368 856-859 (1994)); Morrison ( Nature 368. 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14. 845-51 (1996)); Neuberger ( Nature Biotechnology 14. 826 (1996)); and 

20 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1 995)) . 

Human antibodies may additionally be piuduoed using transgenic ftOrih uman animals 

which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

25 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full Complement of the modifications. The 

30 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B 
cells which secrete fully human immunoglobulins. The antibodies can be obtained directly from 
the animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

35 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 
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immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
5 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
10 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
15 an expression vector containing a nucleotide sequence encoding a light chain into another 

mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
20 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 F a b Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
25 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see e.g., 
Huse, et al. 9 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
30 may be produced by techniques known in the art including, but not limited to: (i) an F( a b-)2 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F a b fragment generated 
by reducing the disulfide bridges of an F( a b-)2 fragment; (iii) an F^ fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

35 5.13.5 Bispecific Antibodies 
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Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 
5 Methods for making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

10 potential mixture often different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker etai, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

15 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 

preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 

20 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 

host organism. For furth e r details of generating bispecific antibodies sec, for example, Su r csh e t 

al., Methods in Enzvmolo&v . 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

25 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

30 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

35 prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
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wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab 5 fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
5 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab' -TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

10 coupled to form bispecific antibodies. Shalaby et al, J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

15 of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jim proteins were linked to the Fab' portions of two 

20 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al,, Proc. Natl. Acad. Sci. USA 90:6444-6448 (1 993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

25 heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

30 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt etal., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigeriic arm of an 

35 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 



WO 01/57188 PCT/US01/03800 

a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG(Fc R),suchasFc RI(CD64),Fc RII (CD32) and Fc RIII (CD 16) so as to focus 
cellular defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies 
can also be used to direct cytotoxic agents to cells which express a particular antigen. These 
5 antibodies possess an antigen-binding arm and an arm which binds a cytotoxic agent or a 

radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody 
of interest binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 
protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the in vention with respect tn effector function, so as 
to enhance, e.g, the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 
internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifiinctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 
has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). \ 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
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bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (ie t , a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
5 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin. 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

10 radionuclides are available for the production of radioconjugated antibodies. Examples include 
212 Bi, 13, 1, 131 In, 90 Y, and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyI-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

15 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenechamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 

20 Carbon- 14-labeled l-isothiocyanatobenzyl-3-mefhyldiethyIene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
25 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

30 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

35 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
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artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 
5 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

10 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

15 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO:1-1350 or a representative 
fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 

20 sequences of SEQ ID NO: 1-1350 in computer readable form, a skilled artisan can routinely 

access the sequence information f o r a variety of purposes. Computer software is publicly 

available which allows a skilled artisan to access sequence information provided in a computer 
readable medium. The examples which follow demonstrate how software which implements the 
BLAST (Altschul et al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al, Comp. 

25 Chem. 17:203-207 (1993)) search algorithms on a Sybase system is used to identify open reading 
frames (ORFs) within a nucleic acid sequence. Such ORFs may be protein encoding fragments 
and may be useful in producing commercially important proteins such as enzymes used in 
fermentation reactions and in the production of commercially useful metabolites. 

As used herein, "a computer-based system" refers to the hardware means, software 

30 means, and data storage means used to analyze the nucleotide sequence information of the 

present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 

35 computer-based systems of the present invention comprise a data storage means having stored 
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therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded thereon 
5 the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 

10 motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith-Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 

15 software packages for conducting homology searches can be adapted for use in the present 

computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
present as a random occurrence in the database. The most preferred sequence length of a target 

20 sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

As used herein, "a target structural motif," or "target motif," refers to any rationally 
25 selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
30 sequences). 



4,15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
control gene expression through triple helix formation or antisense DNA or RNA, both of which 
35 methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
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Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 15241:456 (1988); and Dervan 
et al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 
5 56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, 
Boca Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an mRNA 
molecule into polypeptide. Both techniques have been demonstrated to be effective in model 
systems. Information contained in the sequences of the present invention is necessary for the 
10 design of an antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 

one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
15 acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 

with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 

contacting a sample with a compound that binds to and forms a complex with the polynucleotide 

for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
20 detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 

that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 

polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

detected in the sample. 

25 In general, methods for detecting a polypeptide of the invention can comprise contacting 

a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more of the 

30 antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 
employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 

35 skilled in the art will recognize that any one of the commonly available hybridization, 
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amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T.. An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, G.R. et aL, Techniques in Immunocytochemistry, 
5 Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 

10 will vary based on the assay format, nature of the detection method and the tissues, cells or 

extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 

1 5 necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

20 In detail, a compartment kit includes any kit in which reagents are contained in separate 

containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 
another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 

25 compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 
contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 

30 primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 
established kit formats which are well known in the art. 

35 4.17 MEDICAL IMAGING 
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The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention {e.g., where the polypeptide of the 
invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat NO. 5,413,778. Such methods involve chemical attachment of 
5 a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 

pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 



4.18 SCREENING ASSAYS 
10 Using the isolated proteins and polynucleotides of the invention, the present invention 

further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO:l- 
1350, or bind to a specific domain of the polypeptide encoded by the nucleic acid. In detail, said 
method comprises the steps of: 
1 5 (a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
In general, therefore, such methods for identifying compounds that bind to a 
polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
20 the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 

the compl ex, so that if a polynucleotide/compound complex is detected , a compound that binds 

to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 
polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
25 invention for a time sufficient to form a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 
polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 
comprise contacting a compound with a polypeptide of the invention in a cell for a time 
30 sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene \ 
sequence expression, so that if a polypeptide/compound complex is detected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
35 activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
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activity observed in the absence of the compound). Alternatively, compounds identified via such 
methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 
the like are selected at random and are assayed for their ability to bind to the protein encoded by 
the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 
of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 
ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 
al., Science 25 1 : 1 360 (1991)) or to the mRNA itself (antisense - Okano, J.Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
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from DNA, v^iile antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORJFs of the 
present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO:1-1350. Because the corresponding gene is only expressed in a limited 
number of tissues, a hybridization probe derived from of any of the nucleotide sequences SEQ 
ID NO: 1-1350 can be used as an indicator of the presence of RNA of cell type of such a tissue in 
a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 
PCR may be of recombinant origin, may be chemically synthesiz e d, o r a mixture of both. The — 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 
are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 
chromosome using well known genetic and/or chromosomal mapping techniques. These 
techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 



91 



WO 01/57188 



PCT/US01/03800 



chromosome spreads has been described, among other places, in Verma et al (1988) Human 
Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
5 of genetic map data can be found in the 1 994 Genome Issue of Science (265 : 1 98 1 f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 
predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 

10 4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, le. , small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those of 
1 5 skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesizedby standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye& Hondo, (1990) J. Clin, Microbiol. 28(6) 1469-72); 
using UV light (Nagata et al, 1 985 ; Dahlen et al, 1 987; Monissey & Collins, (1 989) Mol. Cell 
Probes 3(2) 189-207) or by covalent binding of base modified DNA (Keller et al, 1 988; 1 989); all 
20 references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-stieptavidin 
interactionas a linker. For example, Broude et al (1 994) Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, 
25 Oslo. Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
Laboratories have developed a method by which DNA can be covalently bound to the microwell 
30 surface termed Covalink NH. Co vaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphoramidate bond, allowing immobilization of more than 1 pmol of DNA 
(Rasmussen (1991) Anal. Biochem 198(1)138-42). 
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The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5'-end has 
been described (RasmussenetaL, (1991). In this technology, a phosphoramidate bond is employed 
(Chuetal., (1983) Nucleic Acids Res. 1 1(8) 65 13-29). Ibis is beneficial as immobihzation using 
only a single covalent bond is preferred. The phosphoramidate bond joins the DNA to the 
5 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 
grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLinkNH via an phosphoramidate bond, the oligonucleotide terminus must have a 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 
1 0 More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 

denaturing for 10 min. at 95°C and cooling on ice for 10 min. Ice-cold 0. 1 M 1-methylimidazole, 
pH 7.0 (1-Melm 7 ), is then added to a final concentration of 10 mM 1-Melm 7 . A ss DNA solutionis 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 

Carbodiimide 0.2 M 1 -ethyl-3-(3Kiimethylaminopropyl)-carbodiimide (EDC), dissolved in 
15 10 mM 1 -Melm 7j is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g. , Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

It is contemplated that a further suitable method for use with the present invention is that 
20 described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 

reference , This method of prep a ring a n oligonucleotide bound to a support involves attaching a 

nucleoside 3 ! -reagent through the phosphate group by a covalent phosphodi ester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 
nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
25 conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 
employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 
30 VodoretaL (1991) Science 25 1(4995) 767-73, incorporated herein by reference. Probesmay also 
be immobilized on nylon supports as described by Van Ness et al (1 991 ) Nucleic Acids Res. 
19(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 
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To link an oligonucleotide to a nylon support, as described by Van Ness et al (1991), 
requires activation of the nylon surface via alkylation and selective activation of the 5'-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
5 light-generated synthesis described by Pease et al } (1994) PNAS USA 91(1 1) 5022-6, incorporated 
herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5-protected Af-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
1 0 combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 
generated in this manner. 

4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 

DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
1 5 including mRNA without any amplification steps. For example, Sambrook et al (1 989) describes 

three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 

9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3 , plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 

20 may be prepared or dispensed in multiwell plates. About 1 00- 1 000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

25 Low pressure shearing is also appropriate, as describedby Schriefer et al (1990) Nucleic 

Acids Res. 1 8(24) 745 5-6, incorporatedherein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of 
these studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 

30 fragmentationmethods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, Cv/JI, described by Fitzgerald et al ( 1 992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
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of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

The restriction endonuclease CviJl normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
5 this enzyme (CviJl* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC19 (2688 base pairs). Fitzgerald etal (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a CviJl* * digest of pUC19 that was size 
fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
Ml 3 cloning vector. Sequence analysis of 76 clones showed that CviJl** restricts pyGCPy and 
1 0 PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
1 5 electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturation of the DNA fragments before they are contacted with the 
20 chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 
Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 

25 nylon membrane. By offset printing, a density of dots higher than the density of the wells is 

achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 
may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 

3 0 subarrays may represent replica spotting of the same samples. In one example, a selected gene^ 

segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is * 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 
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Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 
5 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon considerationof the 
. present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
1 0 may be made in the scope of the present invention Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which axe intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
1 5 variations in the practice of the invention are expected to occur to those skilled in the art upon 
considerationof the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by 
reference in their entirety. 

20 5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 
A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 
25 using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences 
which flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and 
screened with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were 
clustered into groups of similar or identical sequences. Representative clones were selected for 
30 sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosy stems 
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(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
Amplification of cDNA Ends) was performed to further extend the sequence in the 5' direction. 

5.2 EXAMPLE 2 

5 Novel Contig s 

The novel contigs of the invention were assembled from sequences that were obtained from 
a cDNA library by methods described in Example 1 above, and in some cases sequences obtained 
from one or more public databases. The sequences for the resulting nucleic acid contigs are 
designated as SEQ ID NO: 1 -1 350 and are provided in the attached Sequence Listing. The contigs 

1 0 were assembled using an EST sequence as a seed. Then a recursive algorithm was used to extend 
the seed EST into an extended assemblage, by pulling additional sequences from different databases 
(z.e., Hyseq's database containing ESiT sequences, dbEST version 1 14, gb pri 1 14, and UniGene 
version 101) that belong to this assemblage. The algorithm terminated when there was no 
additional sequences from the above databases that would extend the assemblage. Inclusion of 

1 5 component sequences into the assemblage was based on a BLASTN hit to the extending 
assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Table 3 sets forth the novel predicted polypeptides (including proteins) encoded by the 
novel polynucleotides (SEQ ID NO: 1 89-282) of the present invention, and their corresponding 
nucleotide locations to each of SEQ ID NO: 1 89-282. Table 3 also indicates the method by which 

20 the polypeptide was predicted. Method A refers to a polypeptide obtained by using a software 

program called FASTY (available from http://fasta.bioch.virginia.edu^ which selects a polypeptide 
based on a comparison of the translated novel polynucleotide to known polynucleotides (W.R. 
Pearson, Methods in Enzymology, 183:63-98 (1990), herein incorporated by reference). MethodB 
refers to a polypeptide obtained by using a software program called GenScan for human/vertebrate 

25 sequences (available from Stanford University, Office of Technology Licensing) that predicts the 
polypeptide based on a probabilistic model of gene structure/compositionalproperties (C. Burge 
and S. Karlin, J. Mol. Biol., 268:78-94 (1997), incorporated herein by reference). Method C refers 
to a polypeptide obtained by using a Hyseq proprietary software program that translates the novel 
polynucleotide and its complementary strand into six possible amino acid sequences (forward and 

30 reverse frames) and chooses the polypeptide with the longest open reading frame. 

The nearest neighbor results for SEQ ID NO: 1-1350 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq database October 
12, 2000, update 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the 
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closest homologue for SEQ ID NO:1-1350. The nearest neighbor results for SEQ ID NO: 1- 
1350 are shown in Table 2 below. 

Tables 1, 2 and 3 follow. Table 1 shows the various tissue sources of SEQ ID NO: 1-1350. 
Table 2 shows the nearest neighbor result for the assembled contig. The nearest neighbor result 
shows the closest homolog with an identifiable function for each assemblage. Table 3 contains the 
start and stop nucleotides for the translated amino acid sequence for which each assemblage 
encodes. Table 3 also provides a correlationbetween the amino acid sequences set forth in the 
Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID NO. in 
USSN 09/496,914. 
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TABLE 1 



I Tissue Origin 


RNA Source 


Hyseq Library Name 


SEQ ID NOS: 


adult brain 


GIBCO 


AB3001 


111 151 188 215 662-665 877 910 927 
976 1233 1319 


adult brain 


GIBCO 


ABD003 


41 49 74 101 111 120 132 141-142 151 
217 225 238 271 317 404 446 469 503 
513-514 535 550 564 573 666-669 798 
898 910 927 976 1067 1083 1085 1178 
1254 


adult brain 


Clontech 


ABR001 


39 216 238 327 356 535 927 1056 1 121 
1178-1180 1199 1251 


adult brain 


Clontech 


ABR006 


74 611 949 1034 1136 


adult brain 


Clontech 


ABR008 

* 


14 32 41 61 81 86 89 120 132 138 145 
147 188 197 208 225 227-239 250 300- 
303 3 12 316 328-33 1 340 357-362 374 
380 384-391 408 414 446 44R 464-467 
483 488 495-496 505 5 12 521 535 5 SO 
566 571 577 585 590 594 598 634 641 
658 666 683 725 742 764 767 786 801 
805 810 823 826 829 831 836 841 887- 
923 927 934 943 950-95 1 963 976 995 
1000-1001 1006 1026 1034 1048 1057- 
1067 1086 1088 1090 1118 1120 1122- 
1128 1142 1162 1181-1192 1199 1204 
1218-1219 1225 1232 1253 1267 1271- 
1306 1342 1347 1349-1350 


adult brain 


Clontech 


ABR011 


49 238 1219 


adult brain 


BioChain 


ABR012 


74 238 


adult brain 


Invitrogen 


ABR013 


868 1268 


adult brain 


Invitrogen 


ABT004 


49 117 138 191 217 252 291 305 535 
566 596 663 670 746 798 816-819 876 
892 898 922 943 963 1034-1036 1 121 


cultured 
preadipocytes 


Strategene 


ADP001 


41 74 101 138 21 1 238 304 537 582 
740 798 883 943 976 1067 


adrenal gland 


Clontech 


ADR002 


49 74 101 111 120127 151 215 238 
240-247 316 330 363-364404 414 534- - 
535 833 924-940950 963 976 1001 
1003 1067-10701118 1156 1193-1200 
1325 


adult heart 


GIBCO 


AHR001 


38 49 71-72 74-77 79 92 99101 111 
118 129 132 138 151 158-163 182 195- 
203 215 217 238 264 269 353 384 398 
408 434-439 446 504 512-513 519 537 
562-573 577 611-614 616-619 658 661 
671-672 722 734 757-773 815 828-835 
874 891 898 919926-927 976 988 
1021 1037 1041 1062 1067 1071 1080 
1083 1093 1122 1131 1185 1201 1254 
1308 1331 1335 


adult kidney 


GIBCO 


AKD001 


41 49 51 71-74 78-85 94 100-101 103- 
107 111 119-120 138 151 157 215 217- 
2] 8 238 250 264 294 3 04 3 84 404 440 
446454 477 504-505 509 514 518-519 
535 537 564 574-583 620-627 639 653 
673-675 705 753 789 831 844 851 859 
877 909 918 927 956 963 976 1067 
1074 1083 1095 1178 1302 1331 1335 


adult kidney 


Invitrogen 


AKT002 


11-12 4149 111-112215-217294316 
446 487 564 575 844 868 910 927 976 
1116 


adult lung 


GIBCO 


ALG001 


8 101 111 151 187 402 446 490 514 
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5 1 8 537 545 549 580 582 592 594 634 
640 65 1-652 676-678 725 851 873 918 
952 976 1042 1067 1076 1083 1152 


lymph node 


Clontech 


ALN001 


8 111 121 151 180-182 188 215 537 
545 549 651 679-682 789 804-810 868 
873 927 952 976 1042 1059 1335 


young liver 


GIBCO 


ALV001 


864 79 111 186 215-216 238 446 514 
519 537 564 653 683-684 698 753 798 
813 833 840 858 927 976 1038-1039 
1051 1085 12241245 1256 


adult liver 


Invitrogen 


ALV002 


40 71 292-293 305 384 468-469 496 
505 657 675 714 753 832 844 941-942 
976 1040 1076 1256 1293 


adult liver 


Clontech 


ALV003 


976 


adult ovary 


Invitrogen 


AOV001 


8 32 36 3841 49 51 71 74 79-80 101 
104 111 120 122-125 138 140 143-149 
151 188-190 207-212 215-217 238 264 
3 1 6 384 409 440 445-446 496 504 5 1 2 
514 518-519 535 537 549-550 564 566 
571 580 582 600 618 638 657 667 681 
685-697 699 705 722 735-744 761 771 
815 833 842-865 868 875-876 918 926- 
927 950 952 963 976 1023 1042 1048 
1051 1059 1072 1076 1083 1117 1120 
1124 1131 1144 1174 12241268 1331 
1335 


adult placenta 


Clontech 


APL001 


102 217 238 537 641 700 


placenta 


Invitrogen 


APL002 


663 851 1048 


adult spleen 


GIBCO 


ASP001 


8 45 74 111 132 140 151 185 217 238 
294 414 446 477 504 5 14 534 545 549 
592 722 873 883 952 976 1041-1042 
1083 1093-10941152 1224 


testis 


GIBCO 


ATS001 


72 107 111 113 126 140 151 183 215 
238 446 497 537 642 701-706 811 877 
927 962 976 1083 1117 1131 


adult bladder 


Invitrogen 


BLD001 


41 151 191402-405 409 414 496 545 
592 607 706 873 952 1 178 1329-1335 


bone marrow 


Clontech 


BMD001 


8 58-62 65-68 74 79 108 1 11 1 16 137 
147 151 164-174213-215 238 305-307 
374 404 446 460 466 516 519 534 538- 
541 544-546 549-554 566 584 586 592 
596 607 610 628-629 643-645 652 707- 
708 774-789 844 866-871 873 919 927 
952 963 976 998 1034 1042 1064 1083 
1085 1120 1132 1152 1225 1229 1268 
1307 1310 


bone marrow 


Clontech 


BMD002 


6 8 37-38 52 74 77 105 111 129 132 
210 317 5 10-5 1 1 545 549 58 1 598 628 
638 724 766 789 844 860 868 873 919 
927 952 963 968 976 1042 1111 1141 
1160-1161 1229 1266 1346 


bone marrow 


Clontech 


BMD004 


111 238 282 549 1083 


adult colon 


Invitrogen 


CLN001 


52 260 264 299 494 536 545 564 592 
844 873 877 952 976 1042 1 152 1268 
1336-1337 


adult cervix 


BioChain 


CVX001 


49 51 129 132 151 205 207 238 332- 
335 365-367 392^01 440 466 470-471 
51 8 537 597 629 832 877 927 976 1006 
1085 1117 1129-11341192 1 202-1205 
1219 1309-1328 


diaphragm 


BioChain 


DIA002 


74 976 1083 
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endothelial cells 


Strategene 


EDT001 


32 40-41 49 74 79 101 111 120 132 
138 151 204-206 215-217 238 269 316 
414 433 505 510 513 5 5 0 555 580 582 
596 675 722 745 798 814 836-841 851 
918 976 1041 1043 1073 1083 1131 
1331 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM001 


525-532 927 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM003 


47 525 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM004 


525 927 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM005 


531 


esophagus 


BioChain 


ESO002 


74 138 238 


fetal brain 


Clontech 


FBR001 


441-442 927 


fetal brain 


Clontech 


FBR004 


215 893 927 1001 


fetal brain 


Clontech 


FBR006 


48 61 101 120 132 138 140 147 208 
225 271 317 319 336 359 368 405-414 
519 550 571 594 686 715 722 764 824 
829 836 859 909 927 943 947 963 1057 
1067-106S 1104 1135-11401162 1206- 
1207 1235 1268 1288 1307-1308 1319 
1338-1350 


fetal brain 


Clontech 


FBRs03 


111 446 


fetal brain 


Invitrogen 


FBT002 


41 51 120 151 192-194 264 504 512 
535 683 761 798 820-827 844 876 909 
963 976 1026 1048 1083 1 144 1302 


fetal heart 


Invitrogen 


FHR001 


446 566 761 


fetal kidney 


Clontech 


FKD001 


51 74 111 127 140 151 184 294 537 
550 630-631 1319 


fetal kidney 


Clontech 


FKJD002 


111 976 1083 


fetal kidney 


Invitrogen 


FKD007 


238 974 


fetal lung 


Clontech 


FLG001 


463 566 976 1074 1083 1093 


fetal lung 


Invitrogen 


FLG003 


41 238 330 407 415-416 537 573 844 
859 1048 1083 1116 1192 


fetal liver-spleen 


Columbia 
University 


FLS001 

• 


8 14 34-35 37 41 43 49 51 54-56 63-64 
69-71 74 77 79 87-90 101 107110-111 
114 120 128-131 138 140 147 150-155 
197 210 215 217 225 238 312 367 384 
414 440 446 460 468 483 496 504-507 
511-515 518-519 523 533-535 537 541 
544-545 547-550 555-560 564 566 571 
577 582 585-586 598 636 646-647 649 
652 664 698 709-710 714 722-723 731 
735-736 746-753 761 784 798 823 829 
832 844 851 858-859 868 873 876 898 
927 943 949 952 963 976 984 1002 
1021 1023 1040 1042 1044 1050 1083 
1093 1116 1120 1129 1131 1144 1174 
1217 1251 1254 1256 1302 1308 1311 
1319 


fetal liver-spleen 


Columbia 
University 


FLS002 


8 36-37 41-46 49 54 64 71 74 79 101 
111 120 129 147207 210215-216238 
250 330 353 359 366 383-384 414 478 
505 508-509 511 515-524 534-535 537 
544-545 564 566 571 577 591 598 638 
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663 671 698 714 722 725 727 751 798 
851 859 873 876 909 927 949 952 983- 
984 1002 1023 1042-1044 1085 1095 
1131 1144 1178 1199 12331240-1270 
1331 1340 


fetal liver-spleen 


Columbia 
University 


FLS003 


64 535 976 1256 


J? A It* 

fetal liver 


Invitrogen 


FLV001 


8 101 120 138 217 446 468 535 566 
580 722 730 749 844 918 943 976 1051 
1256 1331 


fetal liver 


Clontech 


FLV004 


537 926 1256 


fetal muscle 


Invitrogen 


FMS001 


51 111 264 312 369-370 404 417-421 
425 53 5 537 577 598 614 836 857 1 141 
1208 1268 


fetal muscle 


Invitrogen 


FMS002 


537 


fetal skin 


Invitrogen 


FSK001 


13-26 32 41 51 89 107 111 147 151 
225 264 316 405 422-429 488-494 496 
519 534-535 537 566 675 732 859 876- 
877 898 947 949-950 963 976 1001 
1062 1076 1083 1117 1144 1165 1268 
1281 


fetal skin 


Invitrogen 


FSK002 


537 812 


fetal spleen 


BioChain 


FSP001 


87 549 


umbilical cord 


BioChain 


FUC001 


27-33 41 49 151 215 238 248-249 301 " 
316 446 495-503 519 521 534-535 537 
582 634 691 877 883 927 944-950 963 
976 1001 1075 1142-1143 1171 1218 
1243 1308 


fetal brain 


GIBCO 


HFB001 


41 49 57 79 87 103 1 1 1 120 132-135 
138 145 151 188 197 207215 238264 
271 294 316 367 414 440 446 466 504 
513-514 535 542-543 550 564 571 596 
635 648-654 675 711-715 722-723 798 
832 872 876 883 927 976 1095 1144 
1168 1171 1178 1211 1335 


macrophage 


Invitrogen 


HMP001 


238 


infant brain 


Columbia 
University 


IB2002 


49-50 77 81 89 105 111 136-138 140 
151 161 175-179185 216-217264 295 
299 308-310 371-373 462 476 504 51 1- 
513 533 537 564 566 571 655-657 662 
683 716-720 723 752 790-803 829 832 
858-859 876 898 909 949 976 1045- 
1047 1076-1087 1090 1093 1116 1122 
1144 1209-1213 1225 1233 1256 1319 
1341 


lnrant brain 


Columbia 
University 


IB2003 


41 50 77 104 132 215 238 508 512-513 
5 19 566 655 714 794 918 943 976 1067 
1092-1093 1233 


infant brain 


Columbia 
University 


IBM002 


311 472-473 753 1214 


infant brain 


Columbia 
University 


IBS001 


5 1 1 1 1 376 474 790 876 949 1 144 1204~ 
1221 


lung , fibroblast 


Strategene 


LFB001 


151 316462 514 534 582 675 939 1131 


lung tumor 


Invitrogen 


LGT002 


1-7 41 74 79 94 115 120 138-139 156 
215 217269 280 296 337 374-375 384 
404 446454 475-480498 514 518-519 
522 537 545 564 577 597 653 658 705 
721-724 754-756 779 859 868 872-874 
876-877 919 927 949 951-952 959 976 
1002 1042 1048-1053 1076 1083 1088- 
1089 1131 1144-1147 1216-12181229 
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1293 1311 


lymphocytes 


ATCC 


LPC001 


41 74 111 132 151 253 316 446 550 
634 844 927 976 1085 1268 


leukocyte 


GIBCO 


LUC001 


8 1141 74 86 91-98 101 109111 120 
147 151 212 215 218 238 252 288 312- 
314316 338 359 408 427 443-447 505 
510 512 514 518 534 545 549-550 561 
564 566 571 577 580 582 587-609 615 
632-638 658-659 698 714 725-728 832 
836 841 859 866 873-874 882-883 918- 
919 927 943 952 963 976 1042 1076 
1083 1090 1148 1152 1168 1195 1219- 
1220 1224 


leukocyte 


Clontech 


LUC003 


74 100 215 232 238 339-341 446 545 
657 660 729 873 883 927 952 963 1008 
1042 1116 1120 1149-11501215 1222 


Melanoma from cell 
line ATCC #CRL 
1424 


Clontech 


MEL004 


210 215 238 342 534 545 592 722 873 
919 929 939 952 976 1071 1118 1218 
1235 1245 


mammary gland 


Invitrogen 


MMG001 


8-10 40-41 49 73 80 114 138-140 147 
217 250-256 264 297-299 305 377-378 
398 446 481-486 505 5 12 53 7 545 549 
571 592 725 730-733 816 829 836 844 
868 873 876-877 898 926 943 951-960 
963 976 995 1034 1042 1048 1054- 
1055 1076 1083 1091 1093 1116-1117 
1124 1152 1302 


induced neuron cells 


Strategene 


NTD001 


39 101 111 138 238 361 1225 1251 
1319 


retinoid acid induced 
neuronal cells 


Strategene 


NTR001 


74 225 976 


neuronal cells 


Strategene 


NTU001 


129 225 238 304 313 361 657 976 


pituitary gland 


Clontech 


PIT004 


976 


placenta 


Clontech 


PLA003 


38 976 


prostate 


Clontech 


PRT001 


HI 1 *R ^7-^ g ^ 7™ "*i <m* ■ 
1067 1095 


rectum 


Invitrogen 


REC001 


238 430-431 841 859 868 963 1001 
1116 


salivary gland 


Clontech 


SAL001 


8 151 402 432-433 446 496 868 952 
976 1083 1120 1151 1184 


small intestine 

* 


Clontech 


SIN001 

1, 


8 101 147 215 259-266 446 462 505 
545 592 660 789 836 866 873 927 952 
963 967-978 1042 1120 1152 1223- 
1224 


skeletal muscle 


Clontech 


SKM00I 


238 302 927 943 992 1031 


spinal cord 


Clontech 


SPC001 

* 


74 111 132 1 51 215-216 23 8 264 267- 
270 343-344 353 379 516 537 566 740 
828 927 976 979-994 1092 1 153-1159 
1225 1250 


adult spleen 


Clontech 


SPLcOl 


698 859 1042 


stomach 


Clontech 


STO001 


210 238 271-272 537 580 705 918 952 
995 1171 


thalamus 


Clontech 


THA002 


61 219-220273-276 312 315 330 596 
963 996-1007 1059 1093 1160-1162 


thymus 


Clonetech 


THM001 


8 120 151 208 221316-317353 639 
750 867 874 878-881 927 963 1023 
1083 1094-10961124 


thymus 


Clontech 


THMc02 


8 61 114 129 132 210 225231306 
317-319 336 340 359 380 398 446 448- 
463 512 519 545 554 587 598 698 724- 
725 789 812 836 868 873 927 947 952 
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976 1007 1042 1083 1085 1097-1116 
1122 1147 1177 1226-12291234 1311 
1313 


thvroid eland 


Clontech 


THR001 


14 4149 76 94 111 144 151 183 188 
2 1 0 2 1 7 222 253 264 27 1 277-2 86 294 
320-326 345-352 361 381-382446 467 
483 514 534 549-550 564 578 602 649 
844 882-883 927 950 956 976 1008- 
1028 1076 1083 1137-11201142 1163- 
1175 1230-1238 1308 


trachea 


Clontech 


TRC001 


223-225 238 287 353-354 514 
545 592 611 873 883-884 927 
952 1029-1031 1042 1151-1152 
1170 1176-1177 1239 


uterus 


Clontech 


UTR001 


151 226 288-290 355 537 877 
885-886 976 1001 1032-1033 
1232 



TABLE 2 



SEQ 

ID 

nu: 


Accession 
No. 


Species 


Description 


Smith- 

Waterman 

Score 


% 

Identity 


i 




Homo sapiens 


Human G protein coupled receptor hRUP5 
protein SEQ ID NO: 10. 


460 


100 


z 


Clf\1C£,A 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


i i 1 

111 


51 


1 

J 




Homo sapiens 


Part of Major Yo paraneoplastic antigen 
(CDKoz) encoded by clone pYz. 


f\ v-k 

293 


76 


A 
** 


L-ziOJO 


nomo sapiens 


calcium channel L-type alpha 1 subunit 


191 


65 


5 


J. 7t7^J 


XXUlliU aaUlVlLk) 


nuiiiau bcuJcLcu proicm ciQiic yii'i i protein 
sequence SEQ ID NO:92. 


is i 

Z J 1 




6 


Ml 1507 


Homo sapiens 


transferrin receptor 


120 


95 


7 


AF099100 


Homo sapiens 


WD-repeat protein 6 


1941 


93 


S 


Y92338 


Homo sapiens 


Human cancer associated antigen precursor from 
clone NY-REN-45. 


245 


82 


9 


G01343 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5424. 


226 


91 


10 


AJ133798 


Homo sapiens 


copine VII protein 


1127 


68 


11 


G02449 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6530. 


584 


99 


12 


X98330 


Homo sapiens 


ryanodine receptor 2 


282 


78 


13 


AL024498 


Homo sapiens 


dJ417M14.2 (novel serine/threonine-protein 
kinase (ortholog of mouse and rat MAK (male 
germ cell-associated kinase)) 


293 


100 


14 


AF045577 


Pan 

troglodytes 


olfactory receptor OR93Ch 


191 


36 


15 


G03131 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7212. 


93 


39 


16 


U26595 


Raltus 
norvegicus 


prostaglandin F2a receptor regulatory protein 
precursor 


569 


89 


17 


B08918 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 28 SEQIDNO:75. 


99 


44 


18 


Y36203 


Homo sapiens 


Human secreted protein #75. 


165 


75 


19 


U 15647 


Mus 

musculus 


reverse transcriptase 


106 


40 


20 


G02701 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6782. 


544 


100 


21 


Y35923 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 172. 


1691 


100 


22 


G04030 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8111. 


380 


96 


23 


G02455 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6536. 


123 


50 


24 


AF036329 


Homo sapiens 


gonadotrop in-releasing hormone precursor, 
second form 


284 


90 


25 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


96 


32 


26 


S80119 


Rattus sp. 


reverse transcriptase homolog 


100 


34 


27 


U83303 


Homo sapiens 


line- 1 reverse transcriptase 


101 


35 


28 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


135 


45 
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SEQ 


* * 

Accession 


Species 


Description 


Smith- 


% 


. id 


No. 






Waterman 


Identity 


NO: 








Score 




29 


U 04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


83 


42 


30 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


116 


72 


31 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


96 


67 


32 


G03224 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7305. 


58 


32 


33 


Y66688 


Homo sapiens 


Membrane-bound protein PROl 152. 


2457 


98 


34 


Y87071 


Homo sapiens 


Human secreted protein sequence SEQ ID 


348 


95 








NO: 110. 






35 


U15131 


Homo sapiens 


pl26 


182 


48 


36 


Y73464 


Homo sapiens 


Human secreted protein clone yl4_l protein 


982 


90 








sequence SEQ ID NO:150. 






37 


AL133215 


Homo sapiens 


bAl08L7.6 (semaphorin 4G (sema domain, 


687 


99 








immunoglobulin domain (Ig), transmembrane 












domain (TM) and short cytoplasmic domain)) 






38 


AC067969 


amino acids 


Homo sapiens ryanodine receptor 1 (skeletal) 


386 


66 






3338-4088 








39 


AL031588 


Homo sapiens 


dJl 163J1.1 (mostly supported by GENSCAN, 


493 


76 








FGENES and GENEWISE) 






40 


G03628 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7709. 


110 


51 


41 


AF 132969 


Homo sapiens 


CGI-35 protein 


228 


68 


42 


Y 36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


220 


88 


43 


X61048 


Hydra sp. 


mini-collagen 


105 


35 


44 


M76546 


Helianthus 


hydroxyproline-rich protein 


110 


31 






annuus 








45 


U82288 


Caenorhabditi 


Rac-like GTPase 


139 


70 






s elegans 








• 

46 


G03477 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7558. 


118 


58 


47 


AF090942 


Homo sapiens 


PRO0657 


113 


63 


48 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


90 


59 


49 


AJ005560 


Mus 


SPR2B protein 


72 


56 






musculus 








50 


G02450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6531. 


385 


98 


51 


Y91649 


Homo sapiens 


Human secreted protein sequence encoded by 


973 


94 








gene 60 SEQIDNO:322. 






52 


b 93 563 


Homo sapiens 


putative pi 50 


105 


38 


53 


Y55927 


Homo sapiens 


Human STLK2 protein. 


699 


85 


54 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


145 


56 








liepaile nuclear tactor 1 -beta short form 


356 


74 






musculus 








56 


M68941 


Homo sapiens 


protein-tyrosine phophatase 


165 


41 


57 


AL031600 


Homo sapiens 


C390E6.1 (chloride channel 7) 


338 


76 


58 


AF011417 


Mus 


putative pheromone receptor 


143 


55 






musculus 








59 


API 67320 


Mus 


zinc finger protein ZFP1 13 


558 


68 






musculus 








60 


U73036 


Homo sapiens 


interferon regultory factor 7 


263 


96 


61 


X07984 


Mus 


protein-tyrosine kinase 


297 


69 






musculus 








62 


Y29861 


Homo sapiens 


Human secreted protein clone cb98 4. 


791 


98 


63 


U35376 


Homo sapiens 


repressor transcriptional factor 


485 


65 


64 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain enzyme 


785 


74 








APOLLON 






65 


G03883 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7964. 


88 


95 


66 


AF 177390 


Manduca 


antennal specific membrane protein AMP 


274 


54 






sexta 








67 


AB040800 


Homo sapiens 


SREB2 


614 


100 


68 


AF030027 


Equine 


24 


213 


26 






herpesvirus 4 








69 


G02965 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7046. 


261 


95 


70 


W75770 


Homo sapiens 


Human oxidoreductase YTF03. 


1144 


98 


71 


AB011135 


Homo sapiens 


KIAA0563 protein 


239 


76 


72 


ABO 14885 


Halocynthia 


HrPOPK-l 


813 


78 






roretzi 








73 


AF045454 


Cavia 


phospholipase B 


955 


73 






porcellus 








74 


J02870 


Mus 


laminin receptor 


308 


61 



105 



WO 01/57188 PCT/U SO 1/03800 



SFO 
ID 

NO- 


No. 


Snecies 


n f*Q f* r i nt I f\ n 


ouiiin- 
Waterman 

OC«UlC 


OZ 1 
/O 

Identity 






musculus 








75 


Y00826 


Rattus 

norvecricu*; 


gp210(AA 1-1886) 


413 


84 


76 


AF 117754 




mynjiu iiuiinuiic rcLfCULut ooDUciaicu pi *J LCI 11 

complex component TRAP240 


i^i 
$ j i 




77 


Y38422 


Homo ^anicn^ 


T-Tnmfln ^fvrptpH nrntfin 

llLllilU.il DCVylClvU (JJULdll- 


4-DO 


7^ 


78 


Y 14596 


Homo sapiens 


Human T-type voltage-gated Ca channel alpha- 
1-1 ChCavTTi 


1357 


99 


79 


Y14591 


Human 
papiJlomaviru 
s tvDe 68 


APN/f- 1 nrofpin 


/Of 


1 AA 


80 


AL 137802 


Homo sac i ens 


dJ798A 1 0 2 H<CTAA0445 nrotein'i 


71 

ill 


Id 


81 


AP000383 


ArabidoDsis 
thai i ana 


Dfotein arffinine "W-m^thvltran^fJpra^p-lilrf mmt/*in 

piUlVJU Ul gill 11 IV 1> 11 lv Llljr 1 11 U>kjW LJlLILwlll 


JJ7 


DJ 


82 


L46815 


Mus 

musculus 


DIM A hinriino nrot(*in Tic 




7^ 


83 


G01600 


Hnmo sanipns 


Human errretpfl nrntcin ^FO TD "WO- ^fiSI 

llUllluJl aEU CLbU UlULClllj OHiV^ 1 INVy, JUOl. 


j 1 j 


Q£ 
70 


84 


Y53886 


Unmn sanipns 


A <limnr(*QCAr r\T ovt/^lfin** Qicrnflllino t™i rr\ t f*tr\ 
auLjjjj coovi ui UjrLU&lliC ol^llall lllg LJlulCUl 

desimated HSCOP-6 


JJO 


71 


85 


AB029002 


Homo saniens 


KIAA1079 nrotein 

IV/// Ly J V/ LvJ 1 1 


ut 




86 


Y28678 


Homo saniens 


Human cw?77 7 <;pprptpH nrntpin 






87 

* 


Y99368 


Homo saniens 

X IvUiV UUU lulu 


Human PRO 13 26 CT 1^1068^ amino acid 
sequence SEQ ID NO: 100. 


1 JO 


dR 


88 


AJ225124 


Ml] 51 

musculus 


hvnftrnnl flri^fition-flrtivfitftH ration rhnnnpl 

HAC3 

X Xj L^^vf 


dR7 




89 


AF 177203 


Homo sapiens 


cerebral cell adhesion molecule 


290 


56 


90 


Y28280 


Homo saniens 


VTnman O-nrotcin connlftH rwpntnr rJTJIP-*? 

IJ^ullIClll VJ'JJlULwJll vuUUlvU IvvvUIUl VJlVlXv'jb. 




70 


91 


L39891 


Homn saniens 




i / j 1 


0^ 

yj 


92 


AF064876 

i XX \J\J 1 \J f V 


Homo saniens 


ion channel RPTJO-I 






93 


AF 170723 


Homo sapiens 


protein kinase STK10 


401 


53 


94 


X13292 


' rrvn nn ocfMn ft 
hnjcei 

Ul UvvJ 


flPT-nhocnholinncp C (A A 1 - ^Sl\ 


i ^ i 


j l 


95 


Y34127 


Homo sapiens 


Human potassium channel K+Hnovl 1, 


661 


99 


96 


X03638 


Ratine 

norvegicus 


Mjuiuni ciionnci protein i \aa i"zw?j 


1 77< 


7/ 


97 


AF 13421 3 


l-Tnmo QflTtipnc 


UUllJUlLlU'opd'J.Ul' UlULvaoC 




OO 
77 


98 


G00838 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4919. 


213 


38 


9Q 


AF021Q3S 

J VX 1 7J J 


norvpcnctis 


my ionic uysiropny Kinase-reiateo uoc+z-Dinaing 


0/5 


A O 

4a 


100 


AF279265 


Homo sapiens 


putative anion transporter 1 


867 


98 


101 


AC 1 007878 


XTUII1U SapiCIIS 


nidiwi to nuciear protein, i\r zzu, note, sequence 

ill JJ.C1 ClXt'C aL ICbluUC JO 


loU 


60 


102 


U22829 


1Y1UJ 

musculus 


P*?V ■ntir*itirtr , PT\t , r\r 

i i i jjlu uiyccpiui 






103 


Y45023 


Hnmo sanipns 

lluJllU tJuUlwlkg 


T-TiinrisiTl cpncnrv tmn^/Hiif*tIr»t\ C~i r\rr»t"ptn r»rM 1 r\1 
iiUllldJi o^lloLlt Y UailoUUVfLlUll U-piULClll UUUpicQ 

receDtor-B3 


JiO 


QQ 

77 


104 


Y94990 


Homo sapiens 


Human secreted protein vb21_l, SEQ ID NO:20. 


787 


98 


105 


Y87342 


Homo saniens 


Human si&nal nenfiHp rontainintr nrotein H^PP- 

119 SEO ID NO-119 




^7 

J / 


106 


AF169312 


Homo sapiens 


hepatic angiopoietin-related protein 


212 


67 


107 


AF 11 6657 


Homo sanipns 

11U11IU OdfJlt'llD 


PRO 13 10 


74 




108 


AE000401 


Escherichia 
coli 


sialic acid transnoiter 


^R7 
JO / 


7U 


109 


Y38395 


Homo saniens 


Human sef*rpfpH nrotpin pnr*oHp/4 \vj ff^np Ma 1H 
iiuiiiuii j tiwu ^jiuidii cu^uueu uy gciic ino. iu. 


D7J 


i on 


110 


Y78801 


Homo sapiens 


Hydrophobic domain containing protein clone 

T-TPllOn'^l ftminn ctciA cpnupnfp 

111 \J\J\J-J 1 QlJllllLr dulLl OwUUdlv'C 


182 


94 


111 


Z25535 


Homo sapiens 


nuclear pore complex protein hnupl53 


464 


85 


112 


Y94939 


Homo sapiens 


Human secreted protein clone ye90_l protein 
sequence SEQ ID NO:84. 


274 


51 


113 


AF016365 


Homo sapiens 


hexokinase 1 isoform td 


301 


71 


114 


AC007956 


Homo sapiens 


unknown 


520 


75 


115 


M83738 


Homo sapiens 


protein-tyrosine phosphatase 


251 


92 


116 


AL 157952 


Homo sapiens 


dJ875K15. 1, 1 (ets homologous factor (ets- 
domain transcription factor ESE-3A, isoform 1)) 


484 


91 


117 


W 18084 


Homo sapiens 


Human Aurora-2. 


546 


87 



106 
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SEQ 

ID 
NO- 


Accession 

InO. 


Species 


Description 


Smith- 
Waterman 
jcore 


% 

Identity 


1 1R 


T .41 Rlfi 


rXUIHU IvaJJlCIlb 


Colli KinaSC 1 






119 


AJ006710 


Rattus 


phosphatidyl inositol 3 -kinase 


627 


93 


120 


AF026954 


Bos taums 


pyruvate dehydrogenase phosphatase regulatory 

ciiVtimit nrprtircnr* PHPr 

oiiuuiiii uicciirbur, run 


1646 


94 


121 


S39392 


Homo sapiens 


protein tyrosine phosphatase, PTPase {EC 

1 1 1 AQ\ 


373 


68 


122 


U60805 


Homo sapiens 


oncostatin-M specific receptor beta subunit 


262 


88 


191 


Y444ftl 


nomo sapiens 


riuman iruncateo tankyrase-i. 


iii 
ill 


35 


1 94 

1 ATT 


TJOQ1fi7 


v^aenoniaoaiii 
s eiegans 


contains similarity to L-z domains 




2y 


19S 




XTnm#> pom An ^ 

no mo sapiens 


guanine nucieouue oinumg protein oeia suounit 
4 


oyj 


OA 

9U 


1 


rVOv^ 1 OO 1 


IV1U5 


apopiosis signai-reguiaung Kinase z 


1 <1 


Oj 




APlflS91f) 


nomo sapiens 


toncen trail vc iNa^-nucieosiae coxransponer 
hCNT3 


5U/ 


0*7 


19R 




nun iu bap i en b 


proiein Kinase 


99 ft 


ID 




rii990,9 


nomo Sapiens 


aipna iu adrenergic receptor isoiorm z 




OO 


i jy 


AP9flRn41 


nomo sapiens 


iriiOD 




Of 


131 


AF201734 


Mus 

mi 1 ciJ"*! IlIlC 

iiiusciiiu^ 


testis specific serine kinase-3 


800 


87 


1 19 


API 198R6 


dos laurus 


unierentiauon ennanctng iacior i 


i <o 

i jy 


74 


133 


AJ278314 


Homo sapiens 


phosphotipase C-beta-lb 


554 


85 


1 1/1 


yif n AO (Y) 
W / 4oVZ 


Homo sapiens 


Human secreted protein encoded by gene 73 
cione no^ti-Zj. 


1 157 


87 


1 1^ 




nomo sapiens 


Pancreas-specific gene 


ceo 
ooo 




136 


W80408 


Homo sapiens 


A secreted protein encoded by clone dt674_2. 


866 


98 


i in 

i j f 


ACUUzjoj 


Homo sapiens 


putative KHfJ/RAC effector protein; 95% 
similarity to ir^yZKiD (rlL).gi34jooU) 


••A J 1 

3041 


AA 

99 


138 


Y96736 


Homo sapiens 


PR03434, a novel secreted protein. 


891 


100 


iiq 
ijy 




Arabidopsis 
thaliana 


L)fNA-aamage inducible protein DDII -like 


147 


55 




WQ*7fiftG 


riomo sapiens 


riuman u I rase regulator OKAr . 


24a 


56 


141 


I J iJJ / 


Homo sapiens 


Human PLA2 protein. 


lie 


46 


1 *rZ 




Kattus 
norvegicus 


AMP A receptor binding protein 


623 


93 


=m — 




riomo sapiens 


numan Kbuiv cancer-inniDiting protein. 


641 


82 


144 


U87306 


Rattus 

* 

norvegicus 


transmembrane receptor UNC5H2 


578 


84 


145 


AF264014 


Homo sapiens 


scavenger receptor cysteine-rich type 1 protein 
Ml 60 precursor 


727 


92 


1 Af\ 
1 *f o 


Wftifixi 

WOJOOj 


nomo sapiens 


Human secreted protein 3. 


J4U 


40 


147 


M96264 


Homo sapiens- 


galactose- 1 -phosphate uridyl transferase 


513 


81 


14-0 




Escherichia 
con 


1J_ B A 

HrsA 


O 1 o 

818 


90 


149 


K/TRl^lfi 
1V1 OJ JlD 


cbcncni-nia 

paI i 


pppopp pnospnonyoroiase 




o< 
V5 


150 

■ 


AT 161979 

rub 1 vJZ, r 7 


Unmn canipnc 

nuiuu oiipiCIli 


nomuiug lu c/uvir responbe element uinaing ana 
beta transducin family proteins 


1 9^1 
1 ZD I 


OO 


151 


AF179R67 


raujliu da^Jlcio 


o 1 JjjiU-llK.C KLIla^C 


Q4ft 


OQ 

77 


152 

k dim 


R95139 


nuuiu oajJifcilo 


j uniui iicLiubib latior rcccpior i acdui uuniain 
ligand (clone 3TW). 


^99 


Ol 


153 


AF1 S1RS9 




f"Y"!l_ini nTnfpin 

^vji-iui pruicm 




09 
7Z 


154 


X66957 


Homo sapiens 


hexokinase type 1 


489 


81 


1 ss 


VI a!5^ 


riomo sapiens 


aiiernativeiy spliced torm 




yz v 


156 


GOO 85 7 




T-Tumnn cr>rrPtfH nmfpin CPfl FH 

muiudii 2K<Licicu pruicuij oe^j ij-/ in\_/. lyoo. 




7ft 

to 


157 


AF159455 


Mus 

musculus 


zinc finger protein 


352 


74 


158 


L76191 


Homo sapiens 


interleukin-1 receptor-associated kinase 


537 


76 


159 


AP001743 


Homo sapiens 


putative gene, ankirin like, possible dual 
specifity Ser/Thr/Tyr kinase domain 


670 


98 


160 


AJ250425 


Rattus 
norvegicus 


Collybistin I 


556 


74 


161 


G02885 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6966. 


370 


100 



107 



WO 01/57188 
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SEQ 

TD 

NO- 


Accession 
No 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


162 


Z22968 


Homo sapiens 


Ml 30 antigen 


610 


100 


163 


AF181 121 


Homo sapiens 


ATP-dooendent Ca2+ pump PMR1 


336 


92 


164 


AF055636 


Homo sapiens 


leucine^rich el io ma-inactivated Drotein precursor 


455 


94 


165 


AF 160798 


Rattus 
norveeicus 

**X^* ■ ViklV wu 


calcium transporter CaTl 


700 


96 


166 


Y 76332 


Homo sapiens 


Fragment of human secreted protein encoded bv 
gene 38. 


327 


45 


167 


Y48607 


Homo sapiens 


Human breast tumour-associated protein 68. 


1072 


99 


168 


AB020741 


Mus 

musculus 


NIK-related kinase 


197 


43 


169 


AF252293 


Homo sapiens 


PAR3 


596 


44 


170 


U59429 


Cricetinae 
sen. so 


diacylglycerol kinase eta 


481 


82 


171 


AF035268 


Homo sapiens 


phosphatidylserine-specific phospholipase Al 


386 


42 


172 

1 / dm 


AF 1 27085 


musculus 

111 X-4 *^ LA m \*X U 


semflnhorin cvtonla"ynic domain-associated 
nrotein 3B 


507 


82 


173 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123 


653 


99 


174 


G02979 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7060. 


538 


97 


175 


1 J36488 


1V.IUO 

musculus 

A J 1 UJvli ALIO 


emhrvonic <rfem cell nhosohatase 


168 


55 . 


176 


W95629 


TTomo ^flT*ien<; 


Homo saDiens secreted orotein sene clone 
em 196 4. 


1022 

X \J ******* 


100 


177 


AF289023 


Homo sarnens 


formiminotransferase cvclodeaminase form D 


255 


93 


178 


X04936 


TTomo <wmienQ 


T-cell recentor altiha-chain T413 is 2nd base in 
codon) 


710 


99 


179 


AF 127481 


Homo saDiens 


non-ocoeenic Rlio GTPase-soeciflc GTP 
exchange factor 


175 


80 

x^ \r 


180 

■i v 


G00978 


Homo sapiens 

A. .A. X^ AAA X^ k/U|#« WILU 


Human secreted protein, SEQ ID NO: 5059. 


517 


94 


181 


Y66645 


Homo sapiens „ 


Membrane-bound protein PRO1310. 


671 


96 


182 


AF 110640 


Homo saDiens 


omhan seven- transmembrane receotor 


862 


100 


183 


AB020854 


Bos taurus 


omhan transporter short SDlicins variant 


766 


84 


184 


AF 169691 


Homo sat) i ens 


cadherin-like Drotein VR8 

X^ (4- \»*1 1 til 1 ^ IX, ^ L,/ 1 Xj> VV1 KM T 1 VVJ 


375 


38 


185 


AF126372 


Homo sapiens 


thyrotropin-releasing hormone degrading 
ectoenzvme 


985 


99 


186 


L20966 


Homo sapiens 


phosphodiesterase 


541 


76 


187 


G02920 


Homo ^flnien<i 


Human secreted Drotein SEO ID NO* 7001 

1. W k&X 1 lull Jvvl vLVU fJ 1 \J Lvll 1^ IhJJ^V/ ±l~f It i W « * V/U -I > 


254 


93 


188 


Y94918 


Homo sapiens 


Human secreted protein clone dd504_18 protein 
seauence SEO ID NO*42 


301 


98 


189 


Y66713 


Homo saDiens 


Membrane-bound Drotein PRO 1309 

|T£V11I W« iUiV x^ V X^C J XA ulv^livHl 1 l\v ■» 


694 


100 


190 


G03244 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7325. 


331 


73 


1Q1 


Ljy / / i 


norvegicus 




707 


92 


192 


R05935 


Homn <mnien<; 


Spcreterf CrPTTh <;uhnnit of multinte <iiiHunit 

polypeptide (MSP)GPIIb-IIIa. 


157 


72 


193 


M92084 


l JLVllvliu 

parva 




364 


50 


194 


Y66645 


Homo sapiens 


Membrane-bound protein PRO1310. 


448 


90 


195 


W9563 1 


T-Tnmn <ianif*n<; 


Hnmn <iflni**n<3 Qeorp+prf nrntpin ppn p clnnp 

iiUlllU duJJl^llS JbWlvlVU UlUlblll ^■lUIlV' 

hi968 2 




49 


196 


AF255614 


Rattus 
norvegicus 


^caffoldinp nrotein ST TPR 


680 


99 


197 


AC021640 


Arabidopsis 
thaliana 


putative phosphatidate phosphohydrolase 


300 


41 


198 


AF073967 


Mus 

A. r 

musculus 
domesticus 


olfsctorv rerentor 


316 


43 


199 


WO 1730 


Homo sapiens 


Human G-protein receptor HPRAJ70. 


617 


98 


200 


AF1 17948 


Homo sapiens 


pancreas-enriched phospholipase C 


625 


89 


201 


AF128625 


Homo sapiens 


CDC42-binding protein kinase beta 


636 


94 


202 


AF 117946 


Homo sapiens 


Link guanine nucleotide exchange factor II 


1303 


100 


203 


Y53021 


Homo sapiens 


Human secreted protein clone qc646_l protein 
sequence SEQ ID NO:48. 


701 


99 


204 


AF227968 


Homo sapiens 


SH2-B beta signaling protein 


182 


79 


205 


S81752 


Homo sapiens 


DPH2L=candidate tumor suppressor gene 


375 


100 



108 



WO 01/57188 



PCT/U SO 1/03800 



ID 

NO: 


Accession 
No. 


Species 


Description 11 


Smith- 
Waterman 
Score 


% 

Identity 








{ovarian cancer critical region of deletion} 






206 


U18315 


Sus scrofa 


parathyroid receptor . ^ 


122 


60 


207 


AF255342 


Homo sapiens 


putative pheromone receptor V1RL1 long form 


170 


96 


208 


S52051 


Rattus sp. 


neurotransmitter transporter 


715 


94 


209 


W63683 


Homo sapiens 


Human secreted protein 3. 


840 


99 


210 


D79992 


Homo sapiens 


similar to Drosophila photoreceptor cell-specific 
protein, calphotin. 


541 


82 


211 


AF 117948 


Homo sapiens 


pancreas-enriched phospholipase C 


1348 


99 


212 


U81035 


Rattus 
norvegicus 


anfcyrin binding cell adhesion molecule 
neurofascin 


471 


69 


213 


AF 154846 


Homo sapiens 


zinc finger protein 


798 


56 


214 


AF 102777 


Mus 

musculus 


FYVE finger-containing phosphoinositide kinase 


933 


93 


215 


AL163303 


Homo sapiens 


putative gene containing transmembrane domain 


523 


89 


216 


U26595 


Rattus 
norvegicus 


prostaglandin F2a receptor regulatory protein 
precursor 


563 


78 


217 


G04095 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8176. 


644 


98 


218 


X75756 


Homo sapiens 


protein kinase C mu 


314 


81 


219 


Y66723 


Homo sapiens 


Membrane-bound protein PROl 100. 


770 


98 


220 


D88577 


Mus 

musculus 


Kupffer cell receptor 


567 


40 


221 


AF258465 


Homo sapiens 


OTRPC4 


853 


100 


222 


AF021935 


Rattus 
norvegicus 


mytonic dystrophy kinase-related Cdc42-binding 
kinase 


636 


96 


223 


AL 136527 


Homo sapiens 


bA215B 13.1 (A kinase (PRKA) anchor protein 
11) 


693 


100 


224 


AB032417 


Homo sapiens 


WNT receptor Frizzled-4 


690 


99 


99^ 




1V1U5 

musculus 


semapnonn via 




68 


226 


AE000218 


Escherichia 
coli 


putative dihydroxyacetone kinase (EC 2.7.1.2) 


297 


39 


227 


AF30215O 


Homo sapiens 


phosphoinositol 3-phosphate-binding protein-2 


2080 


100 


228 


AB024573 


Mus 

musculus 


GTP-binding like protein 2 


265 


88 


229 
230 


AF 122924 
G03205 


Xenopus 
laevis 


Wnt inhibitory factor- 1 


316 


40 


231 


X98260 


Hnmo sapiens 
Homo sapiens 


Human smtlul piulein, SEQ ID NU: /286. 
M-phase phosphoprotein 1 1 


229 
265 


100 
92 


232 


R92754 


Homo sapiens 


Human growth differentiation factor- 12. 


682 


95 


233 


R751II 


Homo sapiens 


Glycosyl^hosphau'dylinositol-specific 
phospholipase-D. 


290 


100 


234 


W6943I 


Homo sapiens 


Human secreted protein cwl233_3. 


235 


97 


235 


Y08686 


Homo sapiens 


serine palmitoyltransferase, subunit II 


859 


81 


236 


AF 118275 


Homo sapiens 


atrophin-related protein ARP 


117 


37 


237 


X81466 


Mus 

musculus 


Embryo Brain Kinase 


460 


62 


238 


U64857 


Caenorhabditi 
s elegans 


similar to the BPTI/Kunitz family of inhibitors; 
most similar to tissue factor pathway inhibitor 
precursor (TFPI) 


284 


33 


239 


AJ250840 


Mus 

musculus 


serine/threonine protein kinase 


739 


63 


240 


AJ223472 


Mus 

musculus 


transcription elongation factor TFIIS.h 


222 


38 


241 


Y94906 


Homo sapiens 


Human secreted protein clone rb649_3 protein 
sequence SEQ ID NO: 1 8. 


353 


52 


242 


AF 169301 


Homo sapiens 


Na+/sulfate cotransporter SUT-1 


591 


99 


243 


L22022 


Rattus 
norvegicus 


orphan transporter v7-3 


667 


93 


244 


AF016191 


Rattus 
norvegicus 


potassium channel 


1043 


98 


245 


AF097366 


Homo sapiens 


cone sodium-calcium potassium exchanger 


645 


98 


246 


Y29868 


Homo sapiens 


Human secreted protein clone pp325_9. 


497 


98 


247 


AF 180475 


Homo sapiens 


Not4-Np 


188 


83 


248 


Y 17227 


Homo sapiens 


Human secreted protein (clone yal -1). 


690 


99 


249 


AF250910 


Manduca 


death-associated small cytoplasmic leucine-rich | 182 


31 



109 



WO 01/57188 



PCT/USOl/03800 



SEQ 

ID 

NO: 


Accession 

NO. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 






sexia 


protein st_,Lr 






T^A 
ZjU 


Ar IVZ /Do 


Kaposi s 
sarcoma- 
ossociaiea 

fiprnpQvinit! 
JJCo V 11 us 


Url73 

* 


134 


34 


251 


AB022694 


Homo sapiens 


MOK protein kinase 


209 


83 






LJn ***** f\ cQm one 

xiornu Sapicrio 


iNcurai aanesion moiecuie ^emDUUioiz proaucy. 




1 AA 

IUU 


9^1 
z jj 




1V1US 

musculus 


uiNA Dinoing protein kc 


'm 


0/ 


9^d 


W OOJvJ 


riomu sapiens 


nunicui acia sensing ionic cnannei. 




OZ 


9S^ 


nTU /UUDO 


iYLuS 

II1USUUJUS 


uiiron-rv. Kinase 


1 7AI 
1ZU1 


oc 


256 


G02491 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6572. 


460 


100 


9^7 


71 9ft/l1 


orycioiagus 
funiculus 


rnospno lipase 




OA 

oU 


9SR 


I J'J'rJO 


riumo sapiens 


riuman eaicium cnannei oVjv^-j/i_.r\A.U/-z. 


1 ft<7 


oo 


259 


AJ222968 


Mus 

I71USCUIU5 


L-periaxin 


430 


72 


260 


AJ250839 


Homo sapiens 


serine/threonine protein kinase 


861 


100 


ZOl 


AJZ477 / / 


Homo sapiens 


AMP-activated protein kinase gamma 3 subunit 


75 o 


98 


zoz 


ACl A 1 7Q< 
AT 141350 


Kattus 
norvegicus 


bLl I -z 


i no 


A A 

40 


ZOj 


A CAOIO^Q 

ArUzziOy 


Homo sapiens 


neuropilin-2(a0) 


335 


62 


Z04 


At 1604/ / 


Homo sapiens 


Ig superfamily receptor LNIR precursor 


387 


91 


265 


Y44662 


Homo sapiens 


Human 14273 G-protein coupled receptor 
(OrCR). 


636 


99 


266 


U27269 


Mus 

musculus 


sodium glucose cotransporter 


204 


56 


267 


AF 124491 


Homo sapiens 


ARF GTPase-activating protein GIT2 


159 


75 


268 


AF 127389 


Rattus 
norvegicus 


i • * _ i - . ■ ^^^^ i 

putative taste receptor TR1 


209 


A, A 

39 


zt>y 


xyozyo 


Homo sap i ens- 


uoiquitm hydrolase 


215 


95 


270 


X78482 


Streptococcus 
pyogenes 


Fc-gamma receptor 


129 


26 


271 


AB009883 


Nicotiana 
tabacum 


KED 


109 


26 


272 


A 1 Til ^ 

AF 137367 


Mus 

musculus 


VPS 10 domain receptor protein SORCS 


899 


97 


IT} 

273 


T "> A (\t O 

L34938 


Rattus 

* 

norvegicus 


iono tropic glu tarn ate receptor 


460 


86 


274 


AL022724 


Homo sapiens 


dJ413H6-l.l (hamster Androgen-dependent 
rixpresseu rrotein Llivb rUlAllvxi protein) 
^lsoionn i j 


188 


74 


97 <t 


rVTZDJ J J J 


riomo Sapiens 


uuiquiun-conjugating DiK-oomain enzyme 

A POT 7 HM 


173 


94 


276 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


148 


56 


977 




riomo sapiens 


uiyroio receptor lnieracior 


41 A 




278 


AB046851 


Homo sapiens 


KIAA1631 protein 


283 


96 


97Q 

z /y 




Arabidopsis 
thai i an a 


Contains rrjUUUoy buKaryotic protein Kinase 
domain. 


1 CI 

157 


43 


9oa 
zou 


Moj /Jo 


Homo sapiens 


protein-tyrosine phosphatase 


1 O 1 

181 


73 


zo i 


AJvUZ4jy / 


riomo sapiens 


unnameo protein product 


4jy 


91 


9R9 
ZOZ 


A CHI lOrfC 

/\r 14| jzd 


norno Sapiens 


kjna neiicase riuts/uiLbi 


4yv 


OA 

84 


ZOJ 


At 136530 


Mus 

musculus 


ETS -domain transcriptional repressor PE1 


605 


76 


h&0*T 


i ziooo 


1 _ f y\ m f"' O fA.fl nrt n 

riomo sapiens 


riuman secreteo protein cione cs / jo__z alternate 


04 / 


1 AA 
IUU 


285 


Y73402 


Homo sapiens 


Human secreted protein clone yc25_l protein 
sequence SEQIDNO:26. 


300 


90 


286 


AF016411 


Homo sapiens 


KCNA3.1B 


137 


100 


287 


W89253 


Homo sapiens 


Human ALP, 


688 


97 


288 


AF1 12886 


Bos taurus 


differentiation enhancing factor 1 


750 


96 


289 


AF113131 


Homo sapiens 


host cell factor homolog LCP 


367 


44 


290 


U52111 


Homo sapiens 


plexin-related protein 


698 


100 


291 


AF026504 


Rattus 


SPA-1 like protein p 1294 


603 89 



110 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 






norvegicus 








292 


AF 102854 


Rattus 
norvegicus 


membrane-associated guanylate kinase- 
interacting protein 2 Maguin-2 


124 


53 


293 


X99211 


Drosophila 
melanogaster 


ubiquitin-specific protease 


143 


38 


294 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_l protein 
sequence SEQ ID NO:92. 


185 


94 

* 


295 


Y94890 


Homo sapiens 


Human protein clone HP02798. 


108 


59 


296 


AF0 19767 


Homo sapiens 


zinc finger protein 


154 


96 


297 


Y28568 


Homo sapiens 


Secreted peptide clone bd577_l. 


568 


84 


298 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_l protein 
sequence SEQ ID NO:92. 


182 


97 


299 


B08906 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 1 6 SEQ ID NO:63. 


605 


69 


300 


R58890 


Homo sapiens 


Human-32 cadherin-related molecule. 


212 


97 


301 


AF022859 


Homo sapiens 


neuropilin-2(a0) 


277 


100 


302 


Y71124 


Homo sapiens 


Human mitogenic regulator duox2. 


716 


97 


303 


Y44297 


Homo sapiens 


Human receptor tyrosine kinase. 


228 


97 


304 


D32050 


Homo sapiens 


alanyl-tRNA synthetase 


192 


80 


305 


U43586 


Homo sapiens 


protein kinase related to Raf protein kinases; 
Method: conceptual translation supplied by 
author 


428 


72 


306 


R54872 


Homo sapiens 


Human H 13 viral receptor mutant 4. 


280 


95 


307 


D78572 


Mus 

musculus 


membrane glycoprotein 


199 


41 


308 


AF255614 


Rattus 
norvegicus 


scaffolding protein SLIPR 


639 


88 


*m f\ rf-V 

309 


S79463 


Mus sp. 


semaphorin homolog=M-Sema F 


162 


89 


310 


AF178941 


Homo sapiens 


ATP-binding cassette sub-family A member 2 


736 


100 


311 


U03413 


Dictyostelium 
disco ideum 


calcium binding protein 


151 


36 


312 


Y87347 


Homo sapiens 


Human signal peptide containing protein HSPP- 
124 SEQ1DN0:124. 


744 


100 


313 


Z97055 


Homo sapiens 


dJ388M5.4 (putative GS2 like protein) 


789 • 


99 


314 


AC004010 


Homo sapiens 


similar to Leucine-rich transmembrane proteins; 
44% similarity to U42767 (PlD:gl736918) 


197 


38 


315 


ALQ21382 


Iloino sapiens 


-dJ439F8.2 (supported by GENSCAN and 
GENEWISE) 


278 


38 


316 


U70209 


Mus 

musculus 


polycystic kidney disease 1 protein 


165 


38 


317 


AF 109643 


Rattus 
norvegicus 


coxsackie-adenovirus-receptor homolog 


223 


38 


318 


AF 104923 


Homo sapiens 


putative transcription factor 


138 


84 


319 


AF 100287 


Trypanosoma 
vivax 


activated protein kinase C receptor homolog 


141 


38 


320 


G00588 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4669. 


125 


51 


321 


Y21591 


Homo sapiens 


Human secreted protein (clone CC332-33). 


459 


97 


322 


D26070 


Homo sapiens 


human type 1 inositol 1,4,5-trisphosphate 
receptor 


232 


97 


323 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123. 


306 


88 


324 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


209 


70 


325 


M19650 


Homo sapiens 


2 , ,3'-cyclic-nucleotide 3'-phosphodi esterase (EC 
3.1.4.37) 


214 


97 


326 


W80396 


Homo sapiens 


A secreted protein encoded by clone bp646_J0. 


140 


70 


327 


X75756 


Homo sapiens 


protein kinase C mu 


540 


78 


TOO 


G02292 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6373. 


721 


99 


329 


AF168990 


Homo sapiens 


putative GTP-binding protein 


877 


99 


330 


S67984 


Homo sapiens 


anti-HIV gpl20 antibody heavy chain variable 
region 


581 


80 


331 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


2823 


98 


332 


Y87330 


Homo sapiens 


Human signal peptide containing protein HSPP- 
107 SEQ ID NO: 107, 


1127 


100 


333 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homologue 3. 


320 


98 


334 


AC002563 Homo sapiens putative RHO/RAC effector protein; 95% 


327 


93 
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jjj 


Y87347 

S. O / Jt / 


JTlUlllu oupivllo 


nurnan signal pepuae containing protein rioi » - 
124 SEQ ID NO: 124. 


1111 
1111 


^7 


336 


AF006466 


IVlUo 

musculus 


1 vrnnVi nr*\ftf* cnppiTif frtrtnin r<*?st<*H ntvitAin 
iympiiut<jf ic opcuii.it/ luiiiiui iciatcu piuiciii 


1 0^ 
l yj 


7*; 

ID 


337 


AF26555S 


Hnmn csmtpno 
OVJUiy oapiwild 


uoiL|unm tuiijugaiirig onv-uuniain ciiisymc 
APOLLON 


A19 


07 


338 
j j o 


Y 13443 


Hnmri <mnif*n^ 

I lVJlllU odpiwllo 


riuuiiu auiu ovkjuciicc vJi iIljiuj™^. 


S1 fx 
JlU 


inn 

lUv 


339 


Y07637 


Homo sapiens 


putative GABA-gated chloride channel 


189 


100 


3dfl 




nuiiio sapiens 


nun loii vj ru / ciictior z.^mz proicin. 


Zl JO 




341 


AE000497 


Escherichia 

C01I 


L-idonate transcriptional regulator 


928 


98 


342 


D90855 


Escherichia 

CU1I 


glycerol-3-phosphate dehydrogenase (EC 
i.i."".jj cnain a, anaerouic 


769 


99 


343 


D85613 


Escherichia 
con 


membrane component 


399 


100 


344 


M93239 


Escherichia 
coli 


transmembrane protein 


232 


100 


345 


M60177 


Escherichia 
coli 


enterobactin 


759 


99 


346 


D90699 


Escherichia 
con 


Sensor protein copS (EC 2.7.3.-)- 


638 


97 


347 


D90843 

* 


Escherichia 
coli 


CapB protein. 


552 


100 


348 


Ml 3422 


Escherichia 
coli 


49 kd protein 


1193 


96 


j 49 


T 1 AT T O 

L10328 


Escherichia 
coli 


similar to drug resistance translocases 


340 


90 


35U 


Xo9942 


Mus 

musculus 


enhancer-trap-locus- 1 


560 


82 


351 


AF239613 


Homo sapiens 


apamin-sensitive small -conductance Ca2+- 
activated potassium channel 


463 


80 




Uy\J III 


j&scnencnia 
con 


j -nydroxy DUtyryi-Lo A denydrogenase (bC 
i . i . i . i j I) \p- nyaroxy Dutyryi-tjo A 
dehydrogenase) (BhbD). 


577 


100 


i*;i 


nona^i 


UrScnericma 


simuar to 


j 1 1 




JJt 


YS91R6 

I JZJOU 


numu oapiciio 


ouiTidji iransm em Drone proiein oruzuuv. 




Do 


JJJ 


Y3164S 


JT1UIHU odpiCIlo 


nuiiJaii u^dnspori~associaiea protein*/ ^ l ivriiN Jr • 
7). 




jj 


356 


x ->oyj_j / 


jtiumlu oapicilo 


r lULCUl rcgUlaUIig gCHC CXpiCoMOll x ivvJC/- 3U. 


1 1Q 
1 IV 


C 1 

J 1 


3S7 


AFl 1Q996 


nuiiiu oapiciio 


uudi~spcviiic]iy lyrosinc pnospnaiase i vrii 


1 / oo 


1 nn 
1UU 


3 j8 




nulilU oapiCJJo 


nurnan secreieu proiein sequence ox2>v^ xu 


i ft*; 

luj 


1 nn 


359 


J00132 


Hnmft 5flnif*n^ 


hptfl-fihrinno**!! 


933 


yj 


360 

to/ V V/ 


G03789 

Uto# f \J J 


Homo wmiVn^ 


Human <ier re-ted nrnt^In ^PO THNO* 7R70 


19ft 


7n 


361 


R28916 


Homo sfiniens 


Tvne TT 1 nmonllnfypn fnrinr ftTt\ 

Jr XA 1 LSI VrvUHUgWI I Ul IU1 (31 1.1. 






362 


U16655 


Rattus 
norvef?icu<: 


phospholipase C delta-4 


649 


65 


363 


G03119 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


95 


42 


364 

to/ \j < 


U47276 


Online online 


viii^tvcil Ulalll lal<ujl j£ 


1 CiA 


j*t 


365 


G03789 


XIXJUIXJ 3CljJlL.110 


Humnn Qf*rrpf**H nrntpin QPO TF> "MO* 7ft7fl 


1 


OJ 


366 

to/ w 


G04091 


T-Iom/t cjitiimic 
JLi\JiiL\J bap 1 t>llo 


Hnmnn cprrpfpH nrrttpin QPO I V\ MO • HI 79 

nuiiiaii tyccicicu pruicin, o&\£ iu invj. oi 


1 1 St 
115 


*+o 


367 




tlrt mA com f^ti c 

nvJIIlO oapiCIlo 


ivi-puasc pnospnoproiein y 




7*? 
IJ 


368 


AL021366 


Homo sapiens 


CICK072IQ.3 (Kinesin related protein) 


3387 


99 






Jreromyscus 

IvUvuUUtf 


reverse transcriptase 


DO 




370 


X86400 


Homo sapiens 


gamma subunit of sodium potassium ATPase 
like 


242 


73 


371 


G03172 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7253. 


165 


56 


372 


U49974 


Homo sapiens 


mariner transposase 


257 


55 


373 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


21193 


99 


374 


AF234765 


Rattus 
norvegicus 


serine-arginine-rich splicing regulatory protein 
SRRP86 


1182 


78 


375 


U49974 


Homo sapiens 


mariner transposase 


172 


55 
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SEQ 

ID 

NO: 



376 



Accession 
No. 



GO 1984 



Species 



Homo sapiens 



Description 



Human secreted protein, SEQ ID NO: 6065. 



Smith- 
Waterman 
Score 



221 



% 



Identity 



67 



377 



378 



G00669 



Homo sapiens 



X52574 



Mus 

musculus 



Human secreted protein, SEQ ID NO: 4750. 



600 



GTP binding protein 



1456 



100 



91 



379 
380 



R69Q95 
J04974 



Homo sapiens 



Anti-HlVFabtat31 light chain. 



68 



37 



381 



382 



Homo sapiens 



AB002405 



alpha-2 type XI collagen 



125 



Homo sapiens 



U64830 



LAK-4p 



530 



Dictyostelium 
discoideum 



protein tyrosine kinase 



115 



37 



43 



44 



383 



384 



385 



386 



G02916 



Homo sapiens 



G01194 



Homo sapiens 



Human secreted protein, SEQ ID NO: 6997. 



618 



AJ245822 
D86974 



Homo sapiens 



Human secreted protein, SEQ ID NO: 5275. 



617 



type I transmembrane receptor 



4560 



Homo sapiens 



KIAA0220 



2148 



98 



93 



100 



98 



387 



G03203 



Homo sapiens 



Human secreted protein, SEQ ID NO: 7284. 



142 



50 



388 
389 
390 



G04072 



Homo sapiens 



Human secreted protein, SEQ ID NO: 8153. 



99 



59 



M12140 
AJ293309 



Homo sapiens 



envelope protein 



197 



51 



391 
392 
393 



Homo sapiens 



NHP2 protein 



461 



Y42751 



Homo sapiens 



Human calcium binding protein 2 (CaBP-2). 



181 



77 



94 



W48351 



Homo sapiens 



Human breast cancer related protein BCRB2. 



241 



66 



394 
395 



Y14442 



Homo sapiens 



W85607 



olfactory receptor protein 



339 



Homo sapiens 



Secreted protein clone da228 6. 



957 



54 



100 



Y76332 



Homo sapiens 



Fragment of human secreted protein encoded by 
gene 38. 



171 



34 



396 
397 



GO3930 



Homo sapiens 



Human secreted protein, SEQ ID NO: 8011. 



250 



100 



398 
399 



AB032904 



Hylobates 
syndactylus 



dopamine receptor D4 



105 



AJ007798 



Homo sapiens 



Y91405 



Homo sapiens 



stromal antigen 3, (STAG3) 

Human secreted protein sequence encoded by 
gene 2 SEQ ID NO: 126 



861 



1047 



35 



.85 



92 



400 



401 



402 



403 
404 



-405- 



Y29861 



Homo sapiens 



D87002 



Human secreted protein clone cb98_4. 



162 



Homo sapiens 



similar to rat integral membrane glycoprotein; 
accession number Z21513. 



527 



AF100754 



Homo sapiens 



X74904 



ancient ubiquitous protein AUP1 isoform 



853 



Gal his gallus 



AF075462 



alpha- 2-macroglobulin receptor 



258 



Mus 

musculus 



ADP-ribosylation factor^directcd GTPasc 
activating protein isofc 



X92887 



Human 
endogenous 
retrovirus K 



pol/env 



545 



162 



37 



78 



95 



60 
89 



30 



406 



407 
408 



Y30162 



Homo sapiens 



AK022626 
L 13 802 



Homo sapiens 



Human dorsal root receptor 4 hDRR4. 



325 



unnamed protein product 



2833 



72 



99 



Homo sapiens 



ribosmal protein small subunit 



264 



92 



409 



410 



411 



412 



Y91600 



Homo sapiens 



W88745 



Homo sapiens 



Human secreted protein sequence encoded by 
gene9SEQIDNO:273. 



1788 



AB043953 



Secreted protein encoded by gene 30 clone 
HTSEV09. 



2004 



Mus 

musculus 



Chat-H 



2628 



Y86233 



Homo sapiens 



Human secreted protein HNTMX29, SEQ ID 
NO:148. 



1014 



89 



99 



82 



92 
IT 



413 



414 
415 



416 
417 



U 10542 



Pan 

troglodytes 



MHC class I A 



265 



AF 155097 



Homo sapiens 



NY-REN-7 antigen 



850 



G03203 



Homo sapiens 



Y5791 1 



Human secreted protein, SEQ ID NO: 7284. 



88 



Homo sapiens 



Human transmembrane protein HTMPN-35. 



266 



95 



48 



89 



418 
419 



420 



421 



W27651 



Homo sapiens 



Y76884 



Secreted protein AT205. 



481 



Homo sapiens 



AF255559 



Notothenia 
coriiceps 



Retinoblastoma binding protein-7 sequence. 



3077 



alpha tubulin 



289 



GO 1984 



Homo sapiens 



AL 109827 
AC008075 



Human secreted protein, SEQ ID NO: 6065. 



209 



Homo sapiens 



dJ309K20.2 (acrosomal protein ACR55 (similar 
to rat sperm antigen 4 (SPAG4))) 



1446 



60 



87 



68 



74 



96 



422 



Arabidopsis 
th a liana 



F24J5.4 



112 



35 



113 
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ID 

NO* 


1 A r* rpcc i r\ n 

No 




• 


Qmifh- 

Wfltprmfln 

Score 


/o 

IHpntitv 


423 


AF231705 


Homo sapiens 


Alu co-repressor 1 


1090 


100 


424 

• mm 1 


AF234887 


Homo saoiens 


FLAMINGO 1 


6268 


97 


425 


Y 3 5942 


Homo ^aniens 


ExtenHpd hnirtfln o^rrpt^H nrotein spniipnce SEO 

ID NO. 191 


1961 


99 


426 


AB009288 


Homo sapiens 


N-copine 


635 


98 


427 


LI 2392 


Homo s aniens 


Huntincrtnn's Disffise nrotftin 

Hull LJ J 1 C. LVyil J ^ LkJwLUv Ly 1 V/ Lwll 1. 


16080 


99 


428 

■ mm V 


Y94990 


Homo saDiens 


Human secreted nrotein vb21 1 SEO ID NO*20 


768 


98 


429 


AJ293573 


Hnmrt ^aniens 

-t Ivl LIU tJtlL/1 w» t *J 


zinc finpftr nrntpin Pe7flnne 


542 


87 


430 


Y84441 


Homo saoiens 


Amino acid seauence of a human RNA- 
associated Drotcin 


2074 


100 


431 


G02850 


Homo sapiens 


Human secreted Drotein SEO ID NO' 693 1 


723 


95 


432 


G04067 


Homo saoiens 


Human secreted orotein SEO ID NO' 8148 


73 


42 


433 


AF159296 

1 m*m* m ^ \J 


Lvcoo ers i con 
esculentum 


extensin-like nrotein 

Vi\bV|JJUl 1 llvv u 1 VLwlll 


613 

W x ^ 


48 


434 


W4835 1 


Homo sapiens 


Human breast cancer related Drotein BCRB2. 


135 


44 


435 


X73874 


Homo sapiens 


phosphorylase kinase 


3442 


97 


436 


AF 16 1426 


Homo saoiens 


HSPC308 


268 

mw \J 


74 


437 


Y30812 


Homo saoiens 


Human secreted Drotfiin encoded from oene 2 


1055 


52 


438 


G03798 


Homo sapiens 


Human secreted orotein SEO ID NO' 7879 


168 


56 


439 


X 14766 


Homo saoiens 


GABA-A receotor alnha 1 subunit 


2294 


96 

J w 


440 


X02344 


Homo saoiens 


beta-tuhulin 


311 


95 


441 


AF168418 


Homo sapiens 


activating signal cointegrator 1 


1882 


100 


44? 


LI 1672 


Hnmn <;ani^nQ 


7i no flno^r nrntpin 


79 5 


S4 


443 


G03203 


Hrirnft ^anipnQ 


Human secrft^H nrntHn SFO ID NO- 7*5 R4 


9T 




444 


A52140 


nniHpntiflpH 

UI11UW11 Lli. IMJ 


HITMAN NDR 




ion 


445 


X98330 


Pnnift *mnif*n^ 


rvannHinf* rprpntnr 7 
i yaiiuuiiiu lvwvuiui ^> 


Q^56 




446 


AF1 16712 

m £ 1 \J i l mm 


Hnmn 'sfinipni 


X IWii (JO 


111 


40 


447 


AF245447 

til Ami *y » ■ r 


Homo ^aniens 


snhincmQinp Ifinacp tvnp 9 i^nfnrm 


576 




448 


AF133086 


Homo sapiens 


membrane-type serine protease 1 


2630 


94 






Battue 

norvegicus 


trail biuuiiiu rail e rcLcpior uiNv^jni 


ft! 7 




45fi 






J r\ VV l~IClalCU pi U 1^1 11 lVLTVVllrV lUIlg IbUlUIHI 




■ 

QQ 


451 






IxJ) l OD J 1 


J 1 0 




452 


M60235 


Homo sapiens 


granule membrane protein- 1 40 


464 


73 


4^ 
4jJ 




riomo sapiens 


inte lectin 


/JU 


DD 
OO 


454 




riUITlU bdUlCIIb 


Unman <M*nr**tt*ri nmfnin CCA I Pi XTpv- /LOQQ 

nuiiidu scLreieu pruLciri, ocv^ iu inu. T-yyy. 




Q 1 
51 


455 


Y22634 


Homo sapiens 


Human cytokine inducible regulatory protein- 1 


192 


67 


456 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 

gale oz. 


106 


40 


457 


N91325 


Homo sapiens 


DNA encoding human growth hormone receptor. 


3282 


96 


45R 

*T JO 


1M7Q1 S5 


riosmoQium 
falciparum 


o- antigen precursor 


tin 

1 1U 


JO 


4^0 


I / / 


riomo sapiens 


/unino acia sequence oi protein rixxjZj / . 




OD 


460 


V07^Q^ 

X UZQ7J 


riomo sapiens 


riuman sec re lc a proiein encoaea oy gene 44 
clone HTDAD22. 




4J 


461 


Y144R7 


numu aapicns 


rragment 01 numan secretea protein encoaea oy 

gCIlc If. 


i ft/i 

154 


D4 


462 


Y53005 


Homo sapiens 


Human secreted protein clone pm749_8 protein 


135 


47 


463 


XR4960 


Tri tt film 
flft*ifiviim 

uujLI VUII1 


iuw luuicuuioi wcigm giuien in 




jj 


464 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of Ras). 


1781 


85 


465 


AF 189764 

ill 1 07 / U*l 


mitcni Ins; 


ctip/lo/ DC la IiyU rula5C^ 1 


5fV? 


50 
jy 


466 


U93569 


Homo saoiens 

* AVIJ1V IVi A **P 


n40 


101 


30 


467 


Y41528 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 77. 


1172 


99 


468 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


149 


52 


469 


AJ000008 


Homo sapiens 


PI3-kinase 


5832 


97 


470 


X70922 


Mus 

musculus 


neurotoxin homologue 


118 


47 


471 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


198 


75 


472 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 


72 


57 



114 



WO 01/57188 



PCT/USO 1/03800 



SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 








gene 62. 






473 


G02313 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6394. 


328 


100 


A *1 A 

474 


Y07007 


¥ ¥ * 

Homo sapiens 


Breast cancer associated antigen precursor 
sequence. 


1013 


97 


475 


W93254 


Homo sapiens 


Human ESRP1 protein. 


943 


80 


476 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


236 


65 


477 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


202 


60 


a no 
47o 


GO 1870 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5951. 


267 


100 


4 ly 


AF 102777 


Mus 

musculus 


FYVE finger-containing phosphoinositide kinase 


3427 


92 


A DA 
4S0 


G03052 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7133. 


123 


53 


/I 0 1 


W87701 


Homo sapiens 


A human membrane fusion protein designated 
SYTAX1. 


221 


77 




PAO 1 in 

G031 19 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


131 


39 




AF2 1065 1 


Homo sapiens 


NAG 1 8 


124 


59 




AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


343 


50 


/IOC 


G 0063 7 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4718. 


129 


70 


486 


U15174 


Homo sapiens 


BCL2/adenovirus E1B 19kD-interacting protein 
3 


149 


73 


487 


Y76167 


Homo sapiens 


Human secreted protein encoded by gene 44. 


627 ) 100 


488 


AJ275213 


Homo sapiens 


stabilin-1 


1244 * 91 


489 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


313 | 65 


490 


LI 23 92 


Homo sapiens 


Huntington's Disease protein 


16081 ■ 100 


491 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


197 1 66 


492 


J03799 


Homo sapiens 


laminin-binding protein 


228 


70 


493 


U15174 


Homo sapiens 


BCL2/adenovirus E1B l9kD- interacting protein 
3 


128 


41 


494 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


197 


67 


495 


AC005175 


Homo sapiens 


R31449 3 


889 


94 


496 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


229 


61 


497 


AB030237 


Canis 
familiar is 


D4 dopamine receptor 


90 


48 


4^5 


G02872 


¥ ¥ * 

Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


228 


65 


Add 
**yy 


U70935 


Peromyscus 
, maniculatus — 


reverse transcriptase 


213 




500 


t T AO crtO 

U48508 


Homo sapiens 


skeletal muscle ryanodine receptor 


26406 


99 


501 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


105 


58 


502 


AF1 19851 


Homo sapiens 


PRO 1722 


156 


62 


503 


AF 113685 


Homo sapiens 


PRO0974 


116 


50 


504 


U79458 


Homo sapiens 


WW domain binding protein-2 


322 


59 


505 


W29651 


Homo sapiens 


Human secreted protein CD124_3. 


608 


55 


506 


W85459 


Homo sapiens 


Secreted protein encoded by clone dhl 135 9. 


986 


70 


507 


Y86265 


Homo sapiens 


Human secreted protein HUSXE77, SEQ ID 
NO:180. 


115 


33 


508 


AL160175 


Homo sapiens 


bA243J16.3 (similar to MYLK (myosin, light 
polypeptide kinase)) 


184 


92 


509 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


97 


62 


CIA 

J 1U 


G03789 


T T * 

Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


117 


63 


C 1 1 

511 


W79092 


¥ X 

Homo sapiens 


Human secreted protein dn740_3. 


1058 


100 




Ar 010 144 


T ¥ 

Homo sapiens 


neuronal thread protein AD7c-NTP 


205 


64 


31J 


AJ 133439 


Homo sapiens 


GRIP1 protein 


2151 


100 


514 


AE003456 


Drosophila 
mei&nogaster 


CG6393 gene product 


259 


42 . 


515 


Z17206 


Xenopus 
laevis 


p46XlEg22 


128 


40 


516 


AF104413 


Homo sapiens 


large tumor suppressor 1 


1766 


94 


517 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


92 


40 


518 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


519 


S80864 


Homo sapiens 


cytochrome c-Iike polypeptide 


318 


50 


520 


X92485 


Plasmodium 
vivax 


pval 


170 


61 



J 15 



WO 01/57188 



PCT/US01/03800 



SEQ 


Accession 


Species 


Description 


Smith- 


% 


ID 


No. 






Waterman 


Identity 


INU. 




■ — — 




Score 




vjUj fy\j 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7871. 


159 


59 






Homo sapiens 


sorting nexin 7 


259 


40 


57^ 




Homo sapiens 


Human secreted protein, SEQ ID NO: 6735. 


82 


37 


S94 


WooOi / 


Homo sapiens 


Secreted protein encoded by gene 94 clone 


f\A^ *\ 

253 


73 








rlriVlDQJ2. 






595 


API 

/AT 1 1 7(JJ 1 


rtomo sapiens 


Dt>fM Til 


162 


57 


596 


Y9 77/11 


rtomo sapiens 


Human secreted protein encoded by gene No. 47. 


154 


57 


j& / 


nn97fi7 


nomo sapiens 


riuman secreted protein, obQ ID NU: o7oo. 


70 


45 


59 R 


T 


riomo sapiens 




1 1 12 


86 


590 


vJU*tvOj 


nomo sapiens 


Human secreted protein, bbQ ID NO: 8144. 


84 


* mr 

45 


5^n 




riomo sapiens 


Human secreted protein, bEQ ID NO: 7284. 


11 1 


60 


5^1 




riomo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


92 


65 




G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


75 


29 






Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


182 


48 


C*> A 

534 


AF068286 


Homo sapiens 


HDCMD38P 


861 


100 




U 07707 


Homo sapiens 


epidermal growth factor receptor substrate 


228 


60 




U0 1955 


Y X * 

Homo sapiens 


Human secreted protein, SEQ ID NO: 6036. 


484 


75 


coo 

537 


AF2 19232 


Gallus gallus 


qin-induced kinase 


206 


53 


538 


AF 135022 


Homo sapiens 


mediator 


128 


100 


539 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


141 


59 


540 


AFO 16430 


Caenorhabditi 


contains similarity to a BR-C/TTK domain 


853 


39 






• 

s elegans 








541 


AC003093 


Homo sapiens 


OXYSTEROL-BINDING PROTEIN; 45% 


408 


66 








similarity to P22059 (PID:gl 29308) 






542 


M29487 


Homo sapiens 


integrin alpha subunit precursor 


517 


81 


543 


AF 102530 


Mus 


olfactory receptor F3 


327 


73 






musculus 








544 


Y73431 


Homo sapiens 


Human secreted protein clone yblS6_l protein 


386 


100 








sequence SEQ ID NO:84. 






^ A ^ 

545 


AE004833 


Pseudomonas 


probable TonB-dependent receptor 


279 


42 






aeruginosa 








546 


G03793 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7874. 


264 


53 


C A** 

547 


Y69192 


Homo sapiens 


A human monocyte-macrophage apo lipoprotein 


1772 


67 








B receptor protein. 






548 


Y91493 


Homo sapiens 


Human secreted protein sequence encoded by 


176 


100 








gene 43 SEQ ID NO: 166. 






54y 


G0I571 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5652. 


777 


99 


CCA 

550 


Ar 0445 8 8 


Homo sapiens 


protein regulating cytokinesis 1; PRC1 


1953 


88 


551 


Y29332 


Homo sapiens 


Human secreted protein clone pe584_2 protein 


1224 


94 








sequence. | 






552 


X98330 


Homo sapiens 


ryanodine receptor 2 


24621 


99 




Y 42782 


Homo sapiens 


Human UC Band #331 protein. 


684 


95 


554 


AB025258 


Mus 


granuphilin-a 


503 


41 






musculus 


• 






555 


A JO 10346 


Homo sapiens 


RING-H2 


1468 


100 


556 


W92388 


XT 

Homo sapiens 


Human TR-interacting protein S239a. 


538 


92 


557 


AF1 19851 


Homo sapiens 


PR01722 


175 


59 


ceo 


AF1 17756 


Homo sapiens 


thyroid hormone receptor-associated protein 


183 


32 








complex component TRAP150 






ten 

559 


G02872 


Homo sapiens 


Human secreted protein,. SEQ ID NO: 6953. 


319 


68 


560 


D86214 


Mus 


Ca2-r dependent activator protein for secretion 


1010 


93 






musculus 








56 1 


AF 187325 


Canis 


melanoma antigen 


287 


55 






familiaris 








562 


AJ001981 


Homo sapiens 


OXA1L 


2512 


99 




Zl /ZiS 


Rattus 


glutamate receptor subtype delta-1 


338 


66 






norvegicus 








564 


W30638 


Homo sapiens 


Partial human 7-transmembrane receptor 


371 


100 








HAP0167 protein. 






565 


AC005620 


Homo sapiens 


R33590 1 


467 


97 


566 


Y99358 


Homo sapiens 


Human PR01772 (UNQ834) amino acid 


1138 


78 








sequence SEQ ID NO:63. 






567 


AL031177 


Homo sapiens 


dJ889M153 (novel protein) 


1002 


58 


568 


AF151043 


Homo sapiens 


HSPC209 


798 


100 



116 



PCT/US01/03800 



oEQ 
ID 


Accession 

ISO. 


opecies 


Description 


Smith- 

Waterman 

Score 


% 

Identity 




Apn07S1 R 
rvr \jy / j j 0 


ouiuu sapiens 


iivtr^spccinc mm spuncr 


n i 

ZJl 


1 AA 
100 




J070 


lJ*/"\ jw r\ com Ano 

nuniu SapiCIlb 


iviissnapen/r^iis.-reiaieu Kinase mjjnk-i 


1332 


1 AA 
100 


J / 1 


vn7nofi 

1 u i\jy\} 


riuniu Sapiens 


i^o ion cancer associated antigen precursor 


1U64 


1 AA 

100 


572 


AL031177 


Homo sapiens 


dJ889M15.3 (novel protein) 


735 


55 


j / j 




nuino sapiens 


iviemDrane-Douno proiein rKuzyu. 




AC 

45 


j 1 *t 




numu Sapiens 


seven uansmemDranc uoroain orpnan recepxor 


i ooi 


OA 


^7S 




nomu sapiens 


inis gene is novel. 


8iO 


1 AA 
100 


576 


Y48596 


Homo sapiens 


Human breast tumour-associated protein 57. 


108 


50 


^77 


LrUUJJ/ 


Homo sapiens 


Human secreted protein, bbQ ID NO: 4433. 


1 A t 

141 


75 


J / 0 


i\.y jy 1 j 


Homo sapiens 


Neural thread protein. 


140 


65 


579 


AK025116 


Homo sapiens 


unnamed protein product 


201 


70 


joU 


YS64 /J 


Homo sapiens 


Human gene 52-encoded protein fragment, SEQ 

ID NU^JoS. 


11 


70 


1 

JO 1 


at lyov/y 


Homo sapiens 


JM10 protein 


450 


100 




API QOTrti; 

Ar leo/UO 


Homo sapiens 


g20 protein 


330 


A A 

98 


583 


AB030234 


Canis 
laminar is 


D4 dopamine receptor 


64 


56 


584 


G02621 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6702. 


345 


90 


cot 

585 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


268 


85 


CO/" 

586 


Y30819 


Homo sapiens 


Human secreted protein encoded from gene 9. 


235 


35 


587 


G00357 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


132 


56 


588 


G02872 


Homo sapiens 


Human secreted. protein, SEQ ID NO: 6953. 


182 


79 


589 


AF235017 


Mus 

musculus 


2P1 protein 


764 


80 


590 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HrMi3QJ2. 


329 


81 


591 


Y30709 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


110 


43 


592 


Y53875 


Homo sapiens 


A human seven transmembrane signal transducer 
polypeptide. 


1369 


92 


593 


Y53051 


Homo sapiens 


Human secreted protein clone ddll9_4'protein 
sequence SEQ ID NO: 108. 


1112 


97 




/Ojo 


Homo sapiens 


Human secreted protein encoded by gene No. 92. 


763 


79 


oyj 


fyo 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


156 


58 




ACK1 1 in 
AH M 1 HI 


Mus — 

muscuius 


COP1 protein 


2215 


95 


597 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


157 


65 


jyo 


Ar 1 ylAyy 


Mus 

muscuius 


putative secreted protein ZSIG37 


143 


40 


SQQ 


AR1 1Q8^^ 


riomo sapiens 


DDAI QA n 


lib 


76 




flfl7R77 
OUZO /^i 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


212 


73 


ou 1 


i uuzyj 


Homo sapiens 


Human secreted protein encoded by gene 38. 


567 


88 


602 


AF 184971 


Homo sapiens 


class II cytokine receptor ZCYTOR7 


2015 


74 




rVruoiyjo 


Homo sapiens 


diacylglycerol kinase iota 


773 


96 


604 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


1333 


93 




ADAH 


— _ 

Homo sapiens 


via a i ^ oa : _ 

JtsiAA1280 protein 


3915 


« A A 

100 




A / J /JO 


Homo sapiens 


protein kinase C mu 


3916 


99 


607 


D86983 


Homo sapiens 


similar to D.melanogaster peroxidasin(Ul 1052) 


5758 


99 




W£Q^vl 1 

woyj4i 


Homo sapiens 


Secreted protein of clone CG279 1 . 


1377 


99 


609 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


339 


82 


tin 
61U 


Y2/500 


Homo sapiens 


Human secreted protein encoded by gene No. 


116 


62 


611 


AF202636 


Homo sapiens 


angiopoietin-like protein PP1 158 


2164 


100 


612 


AF090944 


Homo sapiens 


PRO0663 


218 


82 


613 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


195 


59 


614 


M87053 


Rattus 
norvegicus 


lens membrane protein 


450 


84 


615 


AC004232 


Homo sapiens 


FPM315 


163 


37 


616 


G01984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


205 


79 



117 



WO 01/57188 



PCT/U SO 1/03800 



SEQ 

ID 

NO 


Accession 
No 


Species 


Description 


Smith- 

vv mention 
ouuie 


% 


617 


Y91524 


Homo sapiens 


Human ser reteri nmtein *:?ni)enf£ enooden 1 Sv 

gene 74 SEQ ID NO: 197. 


821 


99 


618 


AJ245621 


Homo saoiens 


C^TT ,2 nmtpin 




99 


619 


Y76198 


Homo sapiens 


Human secreted protein encoded by gene 75. 


108 


64 


620 


AF067864 


Homo sapiens 


transferrin receptor 2 alpha 


3922 


94 


621 


D90721 


Escherichia 

coli 


Transmembrane protein dppC 


573 


90 


622 


W7585R 




iiuiiiaii scLrcLory protein oi cione ^.o / j— j. 


Tin 


i f\f\ 


623 


Y94982 


T-Trvm cs en rti pt\ c 
mjlllLf aapit-iii 


O. Ill Hall aCCrcLCU piOlCUl VDIZ I j jDl^ LLf rNU.4-. 


Til 


1UU 


624 


AF034745 


musculus 




fin 


oi 


625 


U42580 


Paramecium 

u ui scu id 

Chlorella 
virus 1 


Pro-rich, IPPPNMSLPLS (3x) 


94 


46 


626 


U79260 


Homo sapiens 


unknown 


194 


70 


627 


R95913 


Homo sapiens 


Neural thread protein. 


99 


50 


628 


G03450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7531. 


427 


100 


629 


Y3628I 


Hnmn cstniPtiQ 


T— J i im o xi c c^tf^fa/A nmtpin f>nr>nHf>H h\j nana 

11 ui 11 an dcureicu piuiciii ciivuucu vy gene jo. 




1 no 


630 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 

r|n n p T-Ti'n AT^OO 


165 


76 


631 


002139 




OU II loll bCLICLcU proiclll, ocy 1L/ iNU. DZZU. 






632 


II 16996 




proicin ryrudine pospnaiase 


j j I 


on 


633 


AF 12 1857 


Homo sapiens 


sorting nexin 7 


2019 


100 




AF9R17'79 
■rVT ZOJ / Id. 


nomo sapiens 


similar to Homo sapiens ribosomal protein L10 
encoded oy vjcnt>anK /vccession lNumoer 
L25899 


340 


77 


635 


Y07090 


FLUI11U dapiCIlo 


Rcnai cancer associaiea antigen precursor 
sequence. 


2.1 1 


04 


636 

U J vJ 


AR0111S9 

nDU i J> J Ox. 


nuinu Mipiens 




414 


76 


637 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


315 


71 


□JO 




i\.anus 

nut vcglUUo 


transporrer 


924 


on 

89 


639 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


219 


60 




Y01400 


nomo sapiens 


oecreieu protein encoded oy gene i s clone 
rii i nr \j Ay , 


137 


in 
79 


641 


AC008075 


A rflhiHnr»Qic 
thn liana 


F94JS 4 


ill 


ii 


642 


W74824 


Hnmn Qflnipnc 


nuiiiaii dvucicu piutcin enwueu oy gene yo 
clone HAOBK61 


D 1 J 


OZ 


643 


ABO 15982 


Homo saniens 


serine/threonine kinase 

mvI lltwr Ull wvJllllv CVlJiuuV 






644 


Y25806 


Homo sapiens 


Human secreted protein fragment encoded from 
eene 23 


162 


46 


645 


AF122904 


Homo sapiens 


membrane protein DAP 10 


474 


100 


646 


AF233323 


Homo s aniens 


X Uu UJ J \J\jL LX l^AJ L/llVyOlJIlOiiliC' I 


900 


1R 

JO 


647 


W48804 


Homo s aniens 


Hnmn Qflnipn*! rlnnpRKISR 1 nrnfpin 


1901 




648 


AF257330 


Homo sapiens 


COBW-like protein 


1440 


98 


649 


Y36203 


Hnmn cnnipnc 


/Tuuiaii jcuciCU prULClil rr /-/. 


9^1 


71 

15 


650 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


173 


78 


651 


Y32199 


ITUII1U b op 1 CI lb 


tiuman recepior moiecuie ^ivcL-^ encoaeo oy 

IIIL-jIC UIUllC Z.\J£,d.j |7i 


inn 


i nn 


652 


AB032909 


agilis 


uupaiuuic icccpLur UH 


199 

1ZZ 


19 


653 


AK021848 


numu sa.pi cub 


MTlnQtna/1 m a n4 , Am n*.r^/4tirt4- 

unndnied protein proauci 


loo 


oy 


654 


W73411 


IaUJUU oupiciia 


nuuian bt/creieu protein encooeu oy oene no. 
15. 


J / 


5 / 


655 


L22455 


Rattus 
norvegicus 


mu oninid receDtor 


1 16 

1 1U 


34 


656 


G03112 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7193. 


110 


45 


657 


G02345 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6426. 


459 


97 


658 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


291 


75 


659 


G02832 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6913. 


134 


65 


660 


Y91423 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 11 SEQ ID NO: 144. 


333 


96 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


661 


J^"% mm, M A A 

G03789 


¥ W * 

Homo sapiens 


¥ ¥ 4 » mrm^ m mm m. w mw*, ▼ jnt mmm ^% mmm mm. 

Human secreted protein, SEQ ID NO: 7870. 


168 


68 


f f r\ 

662 


Y53886 


Homo sapiens 


A suppressor of cytokine signal ling protein 
designated HSCOP-6. 


375 


43 


663 


W75771 


Homo sapiens 


Human GTP binding protein APD08. 


629 


100 


664 


AL096770 


Homo sapiens 


DA150A6.2 (novel 7 transmembrane receptor 
(rhodopsm family) (olfactory receptor like) 
protein (hs6Ml-21)) 


480 


55 


f e 
665 


AB037734 


Homo sapiens 


WJ*lt A. A\ + +S -m *\ « 

KIAA1313 protein 


978 


96 


666 


W82841 


¥ T * 

Homo sapiens 


Human cerebral protein- 1. 


192 


84 


667 


W82841 


Homo sapiens 


Human cerebral protein- 1. 


182 


87 


668 


AB030184 


Mus 

museums 


contains transmembrane (TM) region and ATP 
binding region 


757 


68 


669 


AB032919 


Hylobates 
muellen 


dopamine receptor D4 


85 


37 


670 


AF 107295 


Rattus 

* 

norvegicus 


outer membrane protein 


746 


81 


671 


Z33642 


Homo sapiens 


leukocyte surface protein 


394 


93 


612 


W85608 


Homo sapiens 


Secreted protein clone du410_5. 


261 


91 


673 


G03203 


W T * 

Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


106 


48 


674 


AL035587 


Homo sapiens 


dJ475N16.4(KJAA0240) . 


2388 


99 


675 


Y59668 


Homo sapiens 


Secreted protein 108-005-5-0-C1-FL. 


1134 


53 


676 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


174 


74 


rf" mmm 

677 


AF026954 


Bos taurus ~" 


pyruvate dehydrogenase phosphatase regulatory 
subunit precursor, PDPr 


1013 


95 


678 


LI 1625 


Mus 

musculus 


receptor protein-tyrosine kinase 


545 


96 


679 


AL031427 


Homo sapiens 


dJ167A19.3 (novel protein) 


745 


100 


680 


AJ133430 


Mus 

musculus 


olfactorv receotor 


528 


77 


681 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


179 


70 


682 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


336 


76 


683 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4__l protein 
sequence SEQ ID NO:92. 


118 


100 


684 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


100 


37 


685 
686 


G00885 
AKOO^l* 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4966. 


162 


60 


687 


G01982 


Homo sapiens 
Homo sapiens 


-rrraiaiiied protein product 
Human secreted protein, SEQ ID NO: 6063. 


590 
718 


100 
100 


688 


Y92241 


Homo sapiens 


Human cancer associated antigen precursor 
• (MO-REN-46). 


2405 


99 


689 


AC024792 


Caenorhabditi 
s elegans 


contains similarity to TR-.P78316 


423 


36 


690 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


183 


81 


691 


Y56514 


¥ ¥ * 

Homo sapiens 


W ¥ T 1 • 4 V^^'tL m] mm m, •w-m, mr ml J+k i 

Human Jurkat cell clone P2-15 AIM10 longest 
ORF protein sequence. 


180 


88 


692 


Y 27795 


Homo sapiens 


WW ■ - * M • 4 m mm. 

Human secreted protein encoded by gene No. 79. 


1539 


99 


693 


Y36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


428 


98 


694 


¥ 111 A f £ 

U 12465 


W ¥ * 

Homo sapiens 


ribosomal protein L35 


308 


89 


695 


Y45272 


Homo sapiens 


Human secreted protein encoded from gene 16. 


1517 


99 


696 


AF191838 


Homo sapiens 


TANK binding kinase TBK1 


1242 


98 


697 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


275 


75 


698 


Y87280 


Homo sapiens 


Human signal peptide containing protein HSPP- 
.57 SEQ IDNO:57. 


576 


90 


699 


Y97999 


Homo sapiens 


Human SCAD family molecule HSFM-1, SEQ 

ID JNUrl. 


729 


99 


700 


AJ006701 


Homo sapiens 


putative serine/threonine protein kinase 


610 


79 


701 


AF209198 


Homo sapiens 


zinc finger protein 277 


2357 


100 


702 


AJ298841 


Mus 

musculus 


torsinA protein 


709 - 


45 


703 


AK021729 


Homo sapiens 


unnamed protein product 


622 


98 


704 


Z46787 


Caenorhabditi 
s elegans 


similar to Glutaredoxin, Zinc finger, C3HC4 
type (RING finger) 


920 


51 


705 


G02882 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6963. 


589 


98 



119 
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SEQ 

ILf 

NO: 


Accession 

1NU. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


70fi 

/ UO 


009^01 


I-lAmr\ coni^nc 
numu oapiCIlis 


riuman secretea protein, otv^ iu i\u. ojoz. 


izo 


CO 

35 


707 


R95326 


JT.U11IU ba[J 1 CI lb 


i umor necrosis iacior receptor i aeaui uomain 
ligand (clone 2DD). 


191 
1Z1 


oc 

yj 


70R 


no 1009 


Uaitia content? 

nuuiu bdpiciib 


riumaii secretes protein, oc-v^ iu inu. /Uoj. 


lzD 




700 

f\jy 


YQ6909 


noino oapicnb 


iKappars Kinase ^usjs.; Dinaing protein, i zhjo. 


5 lo 


98 


710 


Mfil S77 


o a cl n dro my c 

to uti t v loiav; 


Srr 1 


131 


59 


71 1 


AB026291 


nOTVPoinm 


aUClUat-Ctyi-l^ \Jr\ ojrllUlClaoC 


AA9 


QC 


712 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP-BAS, type 3) 


368 


44 


713 


AF044011 

ni uttujj 


iViaiiliUltl 
mannnta 

1 1 ixJJ 1 i J\J Ul 


uiiaciuijr receptor 


/;i ^ 


0*3 


714 


G03561 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7642. 


251 


100 


715 


AR031062 


numu oapiciib 


!<f T A A 191/% t-irntoin 

Ixl/VrVlZJO pruLcin 


i t on 
1 joU 


1 AA 
100 


716 


000^77 


ilUIilU oapicilo 


riuman bccreieu protein, ocjKc iu invj. *K)jtS. 


oU 


"71 


717 


Y96864 


Homo sapiens 


SEQ. ID. 37 from WO0034474. 


835 


99 


71R 




iiuiiiu odpicila 


voiiage-gaieti sooium cnannei Deta-j suounit 


zJ4 


1 AA 

100 


719 


U47334 


Homo sapiens 


similar to chicken gamma aminobutyric acid 
receptor oeta4 subunit 


578 


99 


f Zv 


AR090^0R 
/YBUZvjyo 


riomo sapiens 


peptide transporter 3 


1 f\(\r- 


100 


721 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
uesignateu riouur-o. 


570 


74 


722 


J05046 


Homo sapiens 


insulin receptor-related receptor 


6787 


100 


Hi 


ArUuiySo 


Ambystoma 
ugrinum 


— _ i T-.il* 1 ■ j i 

electrogenic Na+ bicarbonate cotransporter, 

NBC 


111 


41 


/Z4 


AP1 IICIQA 
Pit 1 Z (Ooh 


Mus 

musculus 


semaphorin cytoplasmic domain-associated 
protein 3A 


5253 


94 


99 * 

/Z3 




Homo sapiens 


GABA transporter 


A 4 -i J 

3114 


99 


726 


AF016191 


Rattus 

/\*H I A\/V* A • 1 <n 

norvegicus 


potassium channel 


370 


100 


797 


A T3fl9Q^^Q 

/\r>uzy j jy 


Kartus 
norvegicus 


n ATI 
Ml 1 


139 


35 


728 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homologue 3. 


2186 


97 


79Q 


A TA1 1 A 1 ^ 


riomo sapiens 


piexin-oi/oJbr receptor 


729 


56 


730 


Z93096 


Homo sapiens 


bK390B3.1 (manic fringe (Drosophila) 
homolog) 


142 


68 




ZLIUUOZ 


Homo sapiens 


cDNA encoding a human vanilloid receptor 
homologue Vanilrepl. 


675 


99 


T39 

/ J-Z 


AT 101 JiSZ 


Homo sapiens 


HorL2o4 


492 


94 


Ill 


A ID AO OA n 


Homo sapiens 


VTA A 1 1 1 A ^ ^ ^ ' ^ 

K1AA1 110 protein 


3826 


99 


TXA 




Escherichia 
con 


putative transport protein 


592 


97 


735 


AL033379 


Homo sapiens 


dJ4 17022.2 (novel 7 transmembrane receptor 
(rhodopsin family) protein similar to high- 
aninuy lysopnospnaiiuic acia receptor nomoiog^ 


2173 


99 


716 


rVl 1 J^J77 


numu odpicus 


k/vin i c.o iacior oi late activates i lympriocytes- 
l 


z4D 


3D 


737 


X55019 


.LMJIUU OftpiE'llo 


aLciyiLiiuiiuc i cucpLur ucim buDumi 




OQ 

yy - 


738 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


1978 


100 


739 


AB0261 16 


numu otipicilo 


urgalllC alUOll uclXl^pOliwr £ t 


1 AAA 


oo 
yo 


740 

/ TV 


D00570 


musculus 


Anon voo/lmrr "ft^riTVi ^ / 1 QiC A A \ 

open reaaing irame ^iyo J\J\) 




Z4 


741 


W03626 


1-TAmrt Com Anc 

nuuiu Aapicns 


riuman myroiropin urK JN -terminal sequence. 


1 1 Q 


Af\ 

40 


742 


U66059 


Homo sapiens 


V_segment translation product 


614 


100 




API 1QC1 ^ 


riomo sapiens 


G-protein -coup led receptor 


z751 


AA 

99 


74A 


A. I ODD J 


Homo sapiens 


haematopoietic lineage cell protein (AA 1-486) 


148 


93 


745 


W67838 


Hntnn Qsnipn c 


ouiiioii accrcLcu piuicin cnuuucu uy gene 
clone HLTCJ63. 


448 


95 


746 


W57260 


Homo sapiens 


Human semaphorin Y. 


2414 


100 


747 


W21578 


Homo sapiens 


Alzheimer's disease protein encoded by DNA 
from plasmid pGCS2232. 


968 


65 


748 


Y94935 


Homo sapiens 


Human secreted protein clone yd2l 8_1 protein 
sequence SEQ ID NO:76. 


622 


100 


749 


AL022238 


Homo sapiens 


dJ1042Kl0.5 (novel protein) 


314 | 85 


750 


G03889 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7970. 


391 j 87 



120 
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PCT/US01/03800 



SEQ 


Accession 


Species 


Description 


Smith- 


% 


ID 


No. 






Waterman 


Identity 


NO: 








Score 




751 


AB025258 


Mus 


granuphilin-a 


773 


41 






musculus 








752 


Y52386 


Homo sapiens 


Human transmembrane protein HP02000. 


900 


99 


753 


Y48586 


Homo sapiens 


Human breast tumour-associated protein 47. 


2527 


99 


754 


AJ272207 


Homo sapiens 


putative G protein-coupled receptor 92 


694 


100 


755 


M85183 


Rattus 


vasopressin receptor 


979 


68 






norvegicus 








756 


AF190501 


Homo sapiens 


leucine-rich repeat-containing G protein-coupled 


388 


71 








receptor 6 






757 


Y02692 


Homo sapiens 


Human secreted protein encoded by gene 43 


461 


87 








clone HTADX17. 






758 


Z22535 


Homo sapiens 


ALK-3 


439 


98 


759 


R04932 


Homo sapiens 


Interferon-gamma receptor segment from clone 


564 


97 








39 responsiblefor binding the target. 






760 


W74902 


Homo sapiens 


Human secreted protein encoded by gene 175 


1217 


99 








clone HE8BI92. 






761 


G03706 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7787. 


223 


88 


762 


AB020676 


Homo sapiens 


KIAA0869 protein 


4433 


99 


763 


AK026992 


Homo sapiens 


unnamed protein product 


2285 


99 


764 


AF173358 


Homo sapiens 


glucocorticoid receptor AF-1 coactivator- 1 


573 


100 


765 


AF268066 


Mus 


netrin 4 


2019 


89 






musculus 








766 


Y48585 


Homo sapiens 


Human breast tumour-associated protein 46. 


1169 


8$ 


767 


AF230378 


Mus 


interleukin-1 delta 


309 


45 






musculus 








768 


AF121975 


Mus 


odorant receptor S 1 8 


268 


62 






musculus 








769 


AB008515 


Homo sapiens 


RanBPM 


611 


57 


770 


Y09945 


Rattus 


putative integral membrane transport protein 


458 


50 






norvegicus 








771 


AF226731 


Homo sapiens 


AD026 


688 


99 


772 


Y27132 


Homo sapiens 


Human glioblastoma-dcrived polypeptide (clone 


1384 


100 








OA004FG). 






773 


X87832 


Homo sapiens 


NOV/pIexin-Al protein 


1821 


98 


774 


AB025258 


Mus 


granuphilin-a 


500 


41 






musculus 








-TO 

776 


AT125101 

G02815 


Homo sapiens 1 
Homo sapiens 


HSPC040 protein 

Human secreted protein, SEQ ID NO: 6896. 


232 
314 


93 
95 


777 


G02493 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6574. 


191 


68 


778 


R03301 


Homo sapiens 


Sequence of pre-human atrial natriuretic peptide. 


213 


45 


779 


AL357374 


Homo sapiens 


bA353C18.2 (novel protein) 


232 


100 


780 


AF100346 


Homo sapiens 


neuronal voltage gated calcium channel gamma- 


1434 


89 








3 subunit 






781 


Y19566 


Homo sapiens 


Amino acid sequence of a human secreted 


103 


52 








protein. 






782 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 10. 


1098 


93 


783 


AF084464 


Rattus 


GTP-binding protein REM2 


141 


30 






norvegicus 








784 


W49042 


Homo sapiens 


Human low density lipoprotein binding protein 


2693 


99 








LBP-3. 






785 


AF23838I 


Homo sapiens 


PTOV1 


1904 


91 


786 


Y91870 


Homo sapiens 


Human apoptosis related protein. 


547 


100 


787 


Y71062 


Homo sapiens 


Human membrane transport protein, MTRP-7. 


1062 


94 


788 


AF1 17754 


Homo sapiens 


thyroid hormone receptor-associated protein 


8684 


98 








complex component TRAP240 






789 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


284$ 


96 


790 


AF15I848 


Homo sapiens 


CGI-90 protein 


745 


96 


791 


Y08639 


Homo sapiens 


nuclear orphan receptor ROR-beta 


1421 


95 


792 


Y41706 


Homo sapiens 


Human PR038 1 protein sequence. 


644 


99 


793 


AF121228 


Homo sapiens 


thyroid hormone receptor-associated protein 


1037 


100 








complex component TRAP 9 5 






794 


G04072 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8153. 


124 


62 


795 


Y69384 


Homo sapiens 


Amino acid sequence of a 14274 receptor 


119 


100 








protein. 






796 


W40215 


Homo sapiens 


Human macrophage antigen. 


1358 


99 



121 



WO 01/57188 



PCT/USO 1/03800 



SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identitv 

<ft U VI 1 1*1 IJf 


797 


AF258340 


Homo sapiens 


hepatocellular carcinoma-associated antigen 1 12 


1151 


99 ^ 


798 


AF 15961 5 


Homo sapiens 


FGF receptor activating protein 1 


461 


98 


799 


Y59863 


Homo sapiens 


Human normal uterus tissue derived protein 26. 


797 


99 


800 


W70459 


Homo sapiens 


Human Tl -receptor ligand III splice variant 2. 


572 


92 


801 


L00073 


Homo sapiens 


renin 


1913 


93 


802 


P92219 


Homo sapiens 
(human) 


CR1 protein. 


1 1963 


97 


803 


X15357 


Homo sapiens 


ANP-A receptor preprotein (AA -32 to 1029) 


5199 


98 


804 


W64473 


Homo sapiens 


Human secreted protein from clone EC1 72 1 . 


4018 


95 


805 


AJ243874 


Homo sapiens 


oiigophrenin-4 


2067 


100 


806 


G01731 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5812 


284 


100 


807 


Z24680 


Homo sapiens 


garp 


1562 


83 


808 


AF171669 


Homo sapiens 


glycoprotein-associated amino acid transporter 
LAT2 


1364 


90 


809 


W70321 


Homo sapiens 


Secreted Drotein CC198 1 


1 154 


96 


810 


W74843 


Homo saoiens 


Human secreted nrotein encoded bv eene 1 1 5 

A\ AV VM A ftvlAJ Mi kSWA WLW^4 1/4 V Will ^/ T V k ft V 1 ft mr* 

clone HOVBA03. 


855 


99 


811 


AF 10883 1 


Homo saoiens 


K'Cl cotran snorter 3 


4561 


1 \J\J 


812 


AF092135 

J »-ft. W ^ ** * <mr 


Homo saniens 


PTD014 


862 


ion 


813 


AF283772 


Homo saoiens 

.ft A *ii \J UtAL/l W ft A W 


similar to Homo saniens ribosomal nrotein 110 
encoded bv GenBank Accession Number 
L25899 


784 


100 


814 


GO 1563 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5644. 


330 


100 


815 


AF051151 


Homo sapiens 


Toll/in terleukin-1 receptor-like protein 3 


3850 


99 


816 


W95630 


Homo sapiens 


Homo sapiens secreted protein gene clone 
gnil4 1. 


358 


100 


817 


GO 1082 


Homo sapiens 


Human secreted Drotein. SEO ID NO* 5163 


549 


100 


818 


AF151800 


Homo sapiens 


CGI-41 protein 


1106 


95 


819 


L00352 


Homo saniens 


low densitv linonrotein recentor r 


3980 


100 


820 


X04434 


Homo sapiens 


IGF-I receptor 


5832 


99 


821 


G03844 

*»ft \j to* \J M M 


Homo saniens 

ft- luijiu LrUulwlu/ 


Human secreted nrotein SFO TD NO- 70? S 


S7? 
jit* 


100 


822 


AF2 12220 


Homo saniens 


TERA 


"*96 


dR 


823 


Y50125 


Homo saniens 


Human Plvconho^nhatidvlinoQitoLanrhnri^fl 

protein GPI-122. 


48Q7 


QQ 


824 


AF 156778 


Homo saniens 


ASB-3 nrotein 


267S 


70 


825 


AF096322 


Homo ^anien^ 


npiironal voltJiPP-O'flf'pH f-fllfium rhann*»l oammn- 
ii^uj uiicLi v ullage ^^ai\«u v^am^iuiii viicllihci gcuiuild 

2 subunit 


i ins 


too 


826 


Y07972 


Homo sapiens 


Human secreted Drotein fragment #2 encoded 
from gene 28. 


1540 


100 


827 


AB032013 


Homo sapiens 


DOtassium channel Kv8 1 


2435 


95 


828 


Y13620 


Homo sapiens 


BCL9 


5284 


96 


829 


Y91474 


Homo sapiens 


Human secreted protein sequence encoded by 
eene 24 SEO ID NO: 147 


541 


98 


830 


X54232 


Homo sapiens 


glypican 


1625 


87 


831 


X14830 


Homo sapiens 


acetylcholine recentor beta-subunit Drenrotein 


2540 


100 


832 


Y71262 . 


Homo sapiens 


Human chondromodul in-like nrotein. Zchml 


1002 


100 


833 


G03873 


Homo sapiens 


Human secreted Drotein SEO ID NO' 7954 


638 


96 


834 


AC0O3O3O 


Homo sapiens 


R29828 1 


1389 


93 


835 


Y38422 


Homo sapiens 


Human secreted orotein. 


964 


87 


836 


U41557 


Caenorhabditi 
s elegans 


elvcine-rich 


85 


36 


837 


AL121889 


Homo sapiens 


dJ1076E17 1 (XIAA0823 Drotein (continues in 

A V » "ft** A ft > J I ftUi ft-V Vh*W v L^l iVlll 1 W V/l ItllLUwJ lift. 

AL023803)) 


998 


75 


838 


AJ011415 


Homo sapiens 


plexin-B 1/SEP receptor 


1580 


60 


839 


W80398 


Homo sapiens 


A secreted protein encoded by clone cwl543 3. 


1105 


67 


840 


G00862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4943. 


255 


92 


841 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID NO: 673 1 . 


644 


97 


842 


AF036717 


Homo sapiens 


FGFR signalling adaptor SNT-1 


2629 


99 


843 


Y73446 


Homo sapiens 


Human secreted protein clone yc27_l protein 
sequence SEQ ID NO: 1 1 4. 


1089 


100 


844 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


357 


69 


845 


AF151810 


Homo sapiens 


CGI-52 protein 


1443 


88 


846 


X83378 


Homo sapiens 


putative chloride channel 


1620 


99 


847 


AC004883 


Homo sapiens 


similar to general transcription factor 21; similar 


655 96 
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SEQ 

ID 

NO: 



848 



849 



850 
851 



852 



853 



854 



855 



856 



857 



858 
859 



860 



862 
863 



864 



865 



866 



867 



868 



869 



870 



871 
872 



873 



874 
875 



876 



879 



880 



881 



882 



883 



884 



885 
886 



887 



888 



889 
890 



891 



892 



893 



894 



895 
896 
897 



898 



899 



Accession 
No. 



X99886 



AC005587 



AB038237 



AF 124490 



Y86217 



AF224741 



X17094 



W78245 



R97569 



Y41765 



AF057306 



AK025116 



Y41312 



Y25776 



Y74188 



AF167473 



G02532 



X54870 



G00700 



Y07894 



J00123 



Y91632 



L04311 
Y29988 



AF161382 



G03412 



Y27572 



M15530 



L27867 



Species 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Description 



to AF038969 (PID:g2827207) 



Smith- 
Waterman 
Score 



monocyte chemotactic protein-2 



similar to mouse olfactory receptor 13; similar to 
P34984 (PID;g4643U5) 



G protein-coupled receptor C5L2 

a « . * . » « 



ARF GTPase-activating protein GIT1 



Human secreted protein HWHGU54, SEQ ID 
NO: 132. 



chloride channel protein 7 



furin (AA 1-794) 



Fragment of human secreted protein encoded by 
gene 19. 



lnterleukin-2 receptor associated protein p43. 



Human PRO 1083 protein sequence. 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Rattus 
norvegicus 



Y10835 



W88991 



AF 118670 



AF208865 



Y18462 



Y94950 



AF070661 



Y04315 



X92744 



Y22496 



Y41293 



G03714 



AF208856 



U29195 



X68149 



Y94914 



W61630 



M24110 



Z68747 



AF186112 



Homo sapiens 



transmembrane proteol ipid 



unnamed protein product 

Human secreted protein encoded by gene 5 clone 
HLDRM43. 



Human secreted protein encoded from gene 66. 



Human prostate tumor EST fragment derived 
protein #375. 



heme-binding protein 



Human secreted protein, SEQ ID NO: 6613. 



Type II integral membrane protein 



Human secreted protein, SEQ ID NO: 4781, 



Human secreted protein fragment encoded from 
gene 43. 



preproenkephalin ( 



Human secreted protein sequence encoded by 
gene 25 SEQ1DNO:305. 



GABA-alpha receptor beta-3 subunit 



Human cytokine family member EF-7 protein. 



HSPC264 



Human secreted protein, SEQ ID NO: 7493. 



Human secreted protein encoded by gene No. 6. 



B-cell growth factor 




neurexophilin 



Amino acid sequence of a human secreted 
protein. 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Polypeptide fragment encoded by gene 144. 



orphan G protein-coupled receptor 



EDRF 



cathepsin L 



Human secreted protein clone dhl073_12 protein 
sequence SEQ ID NO:106. 



HSPC005 



Human secreted protein encoded by gene 23. 



hBD-1 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



Homo sapiens 



AF225420 



Homo sapiens 



Homo sapiens 



Human secreted protein sequence clone 
cn621 8. 



Human soluble protein ZTMPO-1 . 

Human secreted protein, SEQ ID NO: 7795. 



BM-014 



neuronal pentraxin II 



Burkitt lymphoma receptor 1 



Human secreted protein clone pw337_6 protein 
sequence SEQ ID NO:34. 



Clone HNFGW06 of EGFR receptor family. 



G0S19-2 peptide precursor 



imogen 38 



neurokinin B-like protein ZNEUROK1 



AD025 



160 



963 



1767 



3415 



1189 



3748 



3550 



1245 



1926 



3211 



481 



374 



824 



895 



96 



870 



211 



1201 



640 



388 



1349 



1048 



237 



960 



1124 



464 



573 



171 



1448 



321 



936 



1971 



528 



209 



348 



404 



385 



375 



994 



4595 



147 



1012 



2002 



1953 



537 



326 



481 



2018 



619 



734 



% 

Identity 



76 



98 



100 



98 



99 



99 



99 



99 



100 



99 



84 



69 



100 



99 



30 



99 



67 



100 



99 



88 



95 



98 



93 



94 



99 



100 



96 



98 



100 



100 



100 



100 



72 



100 



100 



100 



100 



94 



99 



63 



99 



98 



100 



100 



63 



100 



99 



100 



100 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


DescriDtion 


Smith- 

Waterman 

Score 


% 

Identity 


900 


P60657 


Homo sapiens 


Sequence of human lipocortin. 


1835 


100 


901 


M27288 


Homo sapiens 


oncostatin M 


1297 


99 


902 


W85737 


Homo sapiens 


Polypeptide with transmembrane domain. 


749 


100 


903 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5430. • 


650 


99 


904 


Y00261 


Homo sapiens 


Human secreted protein encoded by gene 4. 


1133 


99 


905 


AF039688 


Homo sapiens 


antigen NY-CO-3 


771 


99 


906 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


907 


ABO 17507 


Homo saoiens 


Anel2 


224 

mmm£m^ 


100 

1 \J\J 


908 


AK000056 


Homo sapiens 


unnamed Drotein oroduct 


1537 




909 


Y86299 


Homo s aniens 


Human secreted Drotein HFOXB55 SEO ID 
NO'214 


427 


100 


910 


AF23I023 


Homo sapiens 


Drolocadherin Flaininfuo 1 


7393 


99 


911 


Y14134 


Homo sapiens 


Vascular endothelial cell erowth inhibitor beta 
protein sequence. 


1319 


100 

1 \J\i 


912 


Z90420 


Homo sapiens 


Human GDF-3 (hGDF-3) polypeptide encoding 
cDNA. 


1950 


100 


913 


Y19757 


Homo sapiens 


SEQ ID NO 475 from W09922243. 


1361 


100 


914 


G03172 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7253. 


112 


48 


915 


U14971 


Homo sapiens 


ribosomal protein S9 


886 


90 


916 


AF172854 


Homo sapiens 


card iotroph in-like cytokine CLC 


1204 


99 


917 


AC005525 


Homo sapiens 


F22162 1 


1963 


100 


918 


AF166350 


Homo saDiens 


ST7 Drotein 


4711 


99 


919 


Y87285 


Homo saDiens 


Human signal neotide containint? nrotein HSPP- 
62 SEQ ID NO:62. 




100 


920 


Y36131 


Homo sapiens 


Human secreted protein #3. 


465 


88 


921 

^*™ 


AF193766 


Homo sapiens 


cvtokine-like Drotein CI 7 


724 


100 


922 


Y95013 


Homo sapiens 


Human secreted protein vc48_l, SEQ ID NO:66. 


357 


100 


923 


X75208 


Homo saDiens 


Drotein tyrosine kinase-reeentor 


5256 


100 


924 


Y96202 


Homo saDiens 


rkannaB kinase flfCKI hindinp nrotein Y?H5rt 


en 
01 j 


QQ 

-70 


925 


AB039886 


Homo saoiens 


down-regulated in gastric cancpr 


7X5 


78 


926 


G03368 


Homo saoiens 


Human secreted Drotein SEO ID NO* 7440 




50 


927 


Y48606 


Homo sapiens 


Human breast tumour- associated Drotein 67 


539 


100 

1 \J\J 


928 


Y36151 


Homo saoiens 


Human secreted Drotein #23 


668 


too 


929 


AF 110399 


Homo sapiens 


elongation factor Ts 


1666 


100 


930 


AF210317 


Homo saDiens 

M Av ill V/ JUUlVllg 


facilitative tHiicnsp trflnsrmrfpr familv mpmKpr 

GLUT9 






931 


Y73328 


Homo saDiens 


HTRM clone 082&13 orotein sefinenrp 


7J 1 


100 


932 


GO 1959 


Homo saoiens 


Human secreted Drotein SEO TD NO* 6040 


774 


100 


933 


U47924 


Homo sapiens 


B-cell receptor associated protein 


1469 


100 


934 


G03827 


Homo *?anien<*. 


Human secreted nrotein ^FO TO>JO- 70flR 


J Ay 




935 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


196 


63 


936 


X56385 


familiaris 


mhR 

I d.L/0 






937 


B08906 




OUlllaJl sCCIClCU ptUlClll oCC{UCll'wC CIlLrUUCQ D/ 

eene 16 SEO ID N0 63 


1 1 1 
11/ 




938 


Ml 3692 


Homo saoiens 


fllnh/i»1 ^rfd fflvCAnrntpfn nr*pn i r<vf\r 


1064 


QQ 


939 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6 


515 


42 


940 


Y16630 


Homo saoiens 


Human Putative AdrenAmedullin Rprentnr 
(PAR). 


1Q04 

1 7lrf 


QQ 


941 


AC005102 


Homo saniens 


cmatl inducible rvtnJrinp <nihfami"lv A mpmW 
oiiiuti inuuwuiu L>yiuiviiib ouuiaiiiiiy t\ uiciiiDCi 

24 


In"? 7 


QQ 


942 


Ml 2886 


Homo saniens 


X-cell recent Ar hptfl rhnin 


1 ?RQ 


ft 1 


943 


AF226046 


Homo saniens 


GK003 


1040 


Q5t 


944 


Y36078 


Hnmrt <;nnipnc 


Ih yf f^n Hf>H hi 1 tin fin ca/^i^^aH rifAfotn c*o/ii i anna Q 

dAiaiucu iiuinaii scwrctcu proicin scuucncc, oJdV^ 
ID NO. 463. 


00 / 




945 


M22877 


Homo sapiens 


cytochrome c 


565 


100 


946 


W67869 


Homo sapiens 


Human secreted protein encoded by gene 63 
clone HHGDB72. 


551 


93 


947 


W67859 


Homo sapiens 


Human secreted protein encoded by gene 53 
clone HBMCL41. 


283 


100 


948 


W85726 


Homo sapiens 


Novel protein (Clone BG33_7). 


789 


100 


949 


AJ242015 


Homo sapiens 


eMDC JI protein 


4236 


100 


950 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8156. 


567 


99 
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r*i -r+t **** 

SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


0^ 1 

7J 1 


aci ifK/i<: 


riomo sapiens 


candidate tumor suppressor pjj iNul nomolog 


1314 


i /\ft " 

100 


952 


Y36111 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
\V NO. 496. 


402 


70 ~" 




ADAH 1 AO 

Axju i z i uy 


— — : 

Homo sapiens 


ArCIO 


AAA 

990 


100 


y34 




Homo sapiens 


transmembrane protein BRJ 


1 A AC 

1405 


100 






Homo sapiens 


putative transmembrane GTPase 


1883 


100 






Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 


7J / 


i z /uyo 


Homo sapiens 


Human viral receptor protein (ACVRP). 


1581 


100 


958 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


ysy 


Y 53 052 


Homo sapiens 


Human secreted protein clone df202_3 protein 

_ ~ — fiT?A TT"\ VIA 1 1 A 

sequence SEQ ID NO: 1 1 0. 


587 


100 


Q£A 

you 


U02oy4 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6775. 


283 


100 


yoi 


API C 1 DCC 

Ar 1 5 1 855 


Homo sapiens 


CGI-97 protem 


1214 


96 


yoz 




Homo sapiens 


diabetes mellitus type I autoantigen 


250 


65 




AT ACA1Ai£ 


Homo sapiens 


dJ475B7.2 (novel protein) 


A mm f\ 4* 

3796 


100 


yo4 


ArU78859 


Homo sapiens 


PTD004 


2089 


100 


a£ c 
965 


AB020315 


Homo sapiens 


homologue of mouse dkk-l gene:Acc# 
AF030433 


1466 


100 


966 


VA A C1 1 

X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 1 1 85) 


6580 


99 


967 


AF 1460 19 


Homo sapiens 


hepatocellular carcinoma antigen gene 520 


993 


99 


968 


AF071002 


T ¥ 

Homo sapiens 


minK-related peptide 1; MiRPl 


632 


100 


969 


AD021227 


Homo sapiens 


membrane-type-5 matrix metalloproteinase 


3545 


100 


OTA 

970 


AF 1 80920 


Homo sapiens 


cychn L ania-6a 


1579 


100 


971 


AF 105365 


Homo sapiens 


K-Cl cotransporter KCC4 


5621 


99 


972 


A T^/"\ ft *^ A n 

AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


973 


AJ132429 


Homo sapiens 


hyperpolarization-activated cyclic nucleotide 
gated cation channel hHCN4 


6295 


100 


974 


W61619 


Homo sapiens 


Clone HTPEF86 of TM4SF superfamily. 


454 


100 


975 


AF 155100 


Homo sapiens 


zinc finger protein NY-REN-21 antigen 


2261 


100 


976 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


977 


AB026891 


Homo sapiens 


cystine/glutamate transporter 


2552 


100 


A A 

978 


AF 117657 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP80 


3348 


99 


979 


AF044201 


Rattus 
norvegicus 


neural membrane protein 35; NMP35 


1570 


92 


980 

981 


API 19297 
AT 155652 


Homo sapiens 


neuroendocrine-specific protein-like nrotein 1 






982 


W88499 


Humo Sapiens 
Homo sapiens 


potassium channel modulatory factor 
Human stomach carcinoma clone HP 104 12- 
encoded protein. 


11 983 
1553 • 


99 
99 


983 


Z56281 


¥ ¥ • 

Homo sapiens 


interferon regulatory factor 3 


2012 


98 


984 


AB026125 


Homo sapiens 


ART-4 


2160 


100 


985 


Y 14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


172 


70 


986 


AB023888 


Homo sapiens 


b-chemolcine receptor CCR4 


1895 


100 


987 


W27291 


Homo sapiens 


Human HI 075-1 secreted protein 5' end. 


712 


100 


988 


AF 153450 


Manduca 
sexta 


juvenile hormone esterase binding protein 


226 


32 


989 


G03697 


Homo sapiens 


Human secreted protem, SEQ ID NO: 7778. 


194 


88 


990 

• 


AF204159 


Homo sapiens 


potassium large conductance calcium-activated 
channel beta 3a subunit 


1486 


100 


AO 1 

yy i 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6142. 


mt mt 

558 


99 


992 


AL031266 


Caenorhabditi 
s elegans 


VM106R.1 


327 


40 


993 


Y66749 | Homo sapiens 


Membrane-bound protein PRO 1 1 24. 


4730 


99 


f\f\ A 

994 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5327. 


141 


77 




AF133845 


Homo sapiens 


corin 


<o 1 1 

581 1 


99 v 


996 


API 17756 


Homo sapiens 


thyroid hormone receptor- associated protein 
complex component TRAP150 


4999 


100 


997 


W62066 


Homo sapiens 


Human stem cell antigen 2. 


284 


93 


998 


Y87173 


Homo sapiens 


Human secreted protein sequence SEQ ID 
NO:212. 


725 


100 


999 


Y13379 


Homo sapiens 


Amino acid sequence of protein PR0263. 


1654 


99 


1000 


Y95008 


Homo sapiens 


Human secreted protein vflj, SEQ ID NO: 56. 


676 


47 


1001 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1747 


100 



125 
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SEQ 

ID 

NU. 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


A J 

% 

Identity 


1002 


GO 1234 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5315. 


398 


96 


1UU5 


W / J4ZU 


Homo sapiens 


Human secreted protein encoded by Gene No. 
24. 


2150 


100 


if\f\A 
1UU4 


a 12791 


Homo sapiens 


19kD SRP-protem (AA 1-144) 


mm Aft 

742 


4 AA 

100 


1 OO^ • 


N/flllll 
IVIZjjZj 


Homo sapiens 


membrane protein 


642 


100 




AO J /4D 


Homo sapiens 


KJJbL receptor 


A A 

326 


A o 

98 


1 AA"7 " 
1UU / 


Y j jyy i 


Homo sapiens 


Extended human secreted protein sequence, SEQ 

1U INU. 3o2. 


A A A 

824 


A A 

99 


1008 


AB032918 


Hylobates 
moiocn 


dopamine receptor D4 


92 


35 


1 aaq 


i y i oou 


riomo sapiens 


.... 

Human secreted protein sequence encoded by 
gene oi odv JLU inu.jjj. 


1372 


A A. 

99 


i ni n ■ 


AT 11619*\ 

iAXj I JO 1Z.J 


jnuniu oapiCIll* 


uj ji^frj i*f .1 (novel protein; 


QIC 


9o 


1011 
if 1 1 


nniTii 

UUj / jj 


riomo sapiens 


Human secreteu protein, iu inu: /oi4. 


3/y 


AO 

98 


101? 


VI 7^11 
zi/ jj i 


no mo sapiens 


numan secreted protein clone ts LiZvjj 14 protein. 


615 


97 


1011 




riomo sapiens 


Unman Pamila^ nm-l-ain XT f~\ . /| OA<C 

numan secretea protein, oiUjj iu inu. 4<sUj. 


462 


1 AA 

100 


inid 

JUll 


A F1 C 80Q7 


gruberi 


naem jyase 


1 14 


37 


101 ^ 




riomo sapiens 


Mo 3 protein 


3867 


99 


1U ID 


A l jy*fu 


no mo sapiens 


1 1 1 ^ a\ /* mn 1 «%*«a 4-A4 *% T O 1 Inn. 1 t 'l C i 

riDosomai protein Lit v,aa i-izdj 


£.A A 

644 


1 AA 

100 


1017 


VQ4.Q71 
I 7*tO / J 


riomo sapiens 


numan protein clone HrU2o32. 


1876 


1 AA 

100 


1019 
1U1B 


AT AO/t/tOQ 


riomo sapiens 


C1J41 /Ml 4. 1 ^novel protein) 


f OA 

589 


100 


1019 


X83425 


Homo sapiens 


Lutheran blood group glycoprotein 


3054 


99 


102U 


WU3516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


1 AO 1 


CjUjyoO 


Homo sapiens 


Human secreted protein, SEQ ID NO: 804 1 . 


A t\ t\ 

398 


4 A A 

100 


1 All 


vn 1 ^on 

Y yioisy 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 93 SEQ ID NO:362. 


M A 

768 


100 


1 071 


A FAflA£<A 


Homo sapiens 


nADV36ol 


573 


* A A 

100 


i ai^i 




Homo sapiens 


CGI-31 protein 


1550 


100 




\X7Q17QA 
W 723oU 


Homo sapiens 


Human TK-interacting protein SI 03a. 


1 A A^ f 

1466 


97 


1026 


R66278 


Homo sapiens 


Therapeutic polypeptide from glioblastoma cell 
line. 


830 


100 


1027 


X65614 


Homo sapiens 


SI OOP calcium-binding protein 


476 


100 


ll)2o 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


1029 


AJ001014 


Homo sapiens 


RAMP1 


806 


100 


1 A*7A * 

1030 


W 63 682 


Homo sapiens 


Human secreted protein 2. 


1354 


99 


1U31 


AK023007 


Homo sapiens 


unnamed protein product 


766 


100 


1 mo 
IU32 


\IfA'7AAA 


Homo sapiens 


Human SR-BI class B scavenger. 


2672 


99 


1033 


Y 82453 


Homo sapiens 


Human TGC-440 secretory protein SEQ ID 
NO:l. 


639 


99 


1034 


Y73473 


Homo sapiens 


Human secreted protein clone ydl78_l protein 
sequence obQ ID NO:168. 


752 


93 


i ni^ 


I o040o 


Homo sapiens 


Human gene 48-encoded protein fragment, SEQ 

IFl "MfV'JQI 

iU InU.joj. 


96 


90 


1016 


r toojh i 


no mo sapiens 


mitocnononai Air synttiase suounit y precursor 


698 


1 AA 

100 


1017 




riomo sapiens 


calpain 


3699 


AA 

99 


1038 


X66403 


Homo sapiens 


acetylcholine receptor epsilon subunit CHRNE 


2574 


100 


1039 


AJ242730 


Homo sapiens 


polyhomeotic 2 


1310 


100 


1U4U ' 




Mus 

musculus 


UNA binding protein DESRT 


1453 


A A. 

80 


1041 


X52563 


Bos taurus 


permability increasing protein 


383 


29 


IU42 


vjU03o6 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4449. 


75 


50 


1 A/1 1 

IU43 


002532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


*W A 

60 


53 


1044 


M94582 


Homo sapiens 


interleukin 8 receptor B 


1850 


100 


1045 


AL080239 


Homo sapiens 


DG256022.1 (similar to IGFALS (insulin-like 
growth factor binding protein, acid labile 
subunit)) 


1704 


50 


1046 


AF125101 


Homo sapiens 


HSPC040 protein 


580 


100 


1047 


W74809 


Homo sapiens 


Human secreted protein encoded by gene 81 
clone HMWDN32. 


176 


100 


1048 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 


1049 


W88667 


Homo sapiens 


Secreted protein encoded by gene 1 34 clone 
HATBP89. 


1559 


99 


1050 


AF097518 


Homo sapiens 


liver-specific transporter 


2820 . 


100 



126 



WO 01/57188 



PCT7US01/03800 



SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 1 


Smith- 
Waterman 
Score 


% 

Identity 


1051 


W78324 
i 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 81. 


1318 


98 


1052 


Y21851 


Homo sapiens 


Human signal peptide-contianing protein (SIGP) 
(clone ID 2328134). 


1643 


95 


1053 


AL 1638 15 


Arabidopsis 
thaliana 


putative protein 


661 


62 


1054 


Y76200 


it 

Homo sapiens 


Human secreted protein encoded by gene 77. 


262 


100 


1 055 


AJ276567 


Homo sapiens 


TClO-likeRho GTPase 


1160 


100 


1056 


« r m y*A^ A 

Y27620 


Homo sapiens 


Human secreted protein encoded by gene No. 54. 


154 


96 


1057 


D14530 


Homo sapiens 


ribosomal protein 


745 


100 


1058 


AF132000 


Homo sapiens 


TADA1 protein 


1132 


100 


1059 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP (benzodiazapine 
receptor (peripheral) (MBR, PBR, PBKS, IBP, 
Isoqumoline-binding protein)) LIKE protein) 


920 


100 


1060 


AF227135 


Homo sapiens 


candidate taste receptor T2R9 


134 


33 


1061 ' 


Y27575 


Homo sapiens 


Human secreted protein encoded by gene No. 9. 


1392 


100 


1062 


Zl 1697 


Homo sapiens 


HB15 


1088 


100 


1063 


AF123757 


Homo sapiens 


putative transmembrane protein 


819 


100 


1064 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell protein 


2932 


99 


1065 


Y41674 


Homo sapiens 


Human channel-related molecule HCRM-2. 


936 


99 


1066 


AJ250042 


Homo sapiens 


Rab5 GDP/GTP exchange factor homologue 


2575 


100 


1067 


Y36087 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 472. 


770 


85 


1068 


Y94959 


Homo sapiens 


Human secreted protein clone mc300_l protein 
sequence SEQ ID NO: 124. 


301 


100 


1069 


Y94959 


Homo sapiens 


Human secreted protein clone mc300_l protein 

nannarna CCA JT\ XTA- 11/1 

sequence oea^ id inu. id**. 


301 


100 


1070 


W64535 


Homo sapiens 


Human leukocyte cell clone HP00804 protein. 


2014 


99 


1071 


X03145 


Homo sapiens 


pot. ORF III 


148 


50 


1072 


AL031177 


Homo sapiens 


dJ889M153 (novel protein) 


821 


91 


1073 


X82200 


Homo sapiens 


gpStaf50 


249 


62 


1074 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7294. 


99 


47 


1075 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 10. 


506 


55 


1076 


G03187 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7268. 


424 


98 


1077 


L25899 


Homo sapiens 


ribosomal protein L10 


332 


76 


1078 


Y91447 


Homo sapiens 


Human secreted protein sequence encode by 
gene 48 &EQ ID NO: 168. 


-898 


-99 


1079 


GO 1862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5943. 


290 


89 


1080 


AB039723 


Homo sapiens 


WNT receptor frizzled-3 


1376 


92 


1081 


AB020527 


Homo sapiens 


Na/P04 cotransporter homolog 


269 


100 


1 AAA 

1082 


T 4 A A A A 

LI 3802 


Homo sapiens 


ribosmal protein small subunit 


499 


80 


1083 


W75098 


Homo sapiens 


Human secreted protein encoded by gene 42 
clone HSXBI25. 


143 


81 


1084 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


83 


51 


1085 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


88 


43 


t AO/ 

1086 


AF090942 


Homo sapiens 


PRO0657 


124 


64 


1087 


G00517 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4598. 


129 


41 


1088 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


126 


36 


1089 


AF 140631 


Homo sapiens 


G-protein coupled receptor 14 


364 


82 


1090 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


114 


32 


1091 


S72304 


Mus sp. 


LMW G-protein 


146 


83 


1092 


W88708 


Homo sapiens 


Secreted protein encoded by gene 175 clone 
HEMAM41.. 


405 


100 


1093 


W85612 


Homo sapiens 


Secreted protein clone fhl23_5. 


4358 


97 


1094 


Y53012 


Homo sapiens 


Human secreted protein clone pm514_4 protein 
sequence SEQ ID NO:30. 


1013 


99 


1095 


Y92345 


Homo sapiens 


Human cancer associated antigen precursor from 
clone NY-REN-62. 


409 


100 


1096 


AF090942 


Homo sapiens 


PRO0657 


147 


60 


1097 


L24521 


Homo sapiens 


transformation-related protein 


166 


58 


1098 


X56932 


Homo sapiens 


23 kD highly basic protein 


490 


70 


1099 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


83 


35 


1100 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


149 


59 



127 



WO 01/57188 



PCT/US01/03800 



SEO 


Accession 


Soecies 


O&srrinfinn 


<smith. 
oiniui* 


/o 


ID 


No. 






Watprman 


THpnttHr 


NO: 








Score 


1101 


AF119851 


Homo sapiens 


PRO 1722 


183 


72 


1102 


G04086 


Homo sapiens 


Human secreted Drotein SEO ID NO' 8167 


207 


62 


1103 


G04063 


Homo sapiens 


Human secreted Drotein SEO ID NO' 8144 


91 


52 


1104 


X74856 


Mus 


riho^nmfll nrntpin F 98 


10R 








mus cuius 








1105 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


130 

1 JU 




1106 


G03133 


Homo sapiens 


Human secreted Drotein SEO ID NO' 7214 


122 


48 


1107 


G03040 


Homo sapiens 


Human secreted Drotein. SEO ID NO* 7121 


69 


43 


1108 


AF039942 


Homo sapiens 


HCF-bindinc transcriotion factor Zhanpfei 


744 


OQ 
y~ 


1109 


AF201951 


Homo saoiens 


hiffh affinitv immunoelohulin ensilon recenfnr 


73 R 

f JO 


Q4 








beta subunit 






1110 


AF111108 


Mus 


transient recentor notential 9 

IllUlJlWilb 1 WwiUl 1/UlvlJliUl 


003 


79 






musculus 








111] 


AF1 19900 


Homo sapiens 


PR02822 


144 


S9 


1112 


Y 16589 


Homo saoiens 


A orotein that interacts with nreseni1in<: 




39 


1113 


G02872 


Homo saoiens 


Human secreted nrotHn RFO ID NO- fiQSI 


I7R 


67 

o / 


1114 


Y02999 


Homo saoiens 


Prapmpnt nfhiimnn spprpfprl nrntpin f*v\ mA hv 

1 la^llltlll Ul 11U11 loll S&UlvLvU |J1ULCJI1 V11LUUCU Uj 


1 Of 










pene 121 






1115 


Y30811 


Homo saoiens 


Human secreteH nrotein ptimrlpH frnin crpni* 1 

* i j ju-11 Jvvl vlvU LFllfL^Jll ^14vUUvVI vlli civil v 1 » 


1017 


QQ 
yy 


1116 


X51394 


XenoDus 


APEG precursor orotein 


130 


40 






laevis 








1117 


M27826 


Homo sapiens 


neutral Drotease laree subunit 


442 


6S 


1118 


G03371 


Homo sapiens 


Human secreted Drotein SEO ID NO - 7452 


72 


60 


1119 


G03602 


Homo sapiens 


Human secreted orotein SF.O TD NO- 7683 


491 


97 

7 / 


1120 


Y35906 


Homo sapiens 


Extended human secreted Drotein seonenoe SPO 


244 

ATT 


07 








ID NO 155 






1121 


G03714 


Homo saoiens 


Human secreted Drotein SEO ID NO* 7795 


100 


6S 

UJ 


1122 


Y00337 


Homo sapiens 


Human secreted nrotpin enrndpH V»v opnp R1 


110 

1 1 V 


7U 


1123 


Af 084830 


Homo saoiens 


two norp Hnmain Tf+ rhfinnp]* TAW-'? 
i»u [iuiv uuiiiaiit rv) viicuiiiwl^ i i\ui\. Z 




Q4 


1124 


AF2 12862 


Homo saoiens 


mpmhranp infprnrtino nrntpin rvf Rf^^l A 


440 


fift 
oo 


1125 


W64469 


Homo saoiens 


Hlimnn <iprrplpH nrotpin frnm plnnp CXk/lQ^ 0 


101 


jj 


1126 


G01361 


Homo sam'pnc 


Humnn oprrpfpH nrntpin ^IFH TH "MO- ^.AAT) 


1 S4 


1 Aft 


1127 


G01361 


1 1 vsl 11 SdULwD 


nuiiiaii clcu protein, otw vvj in kj , j^m-z. 


1 £^ 


i on 
1UU 


1128 


Y84320 


Unmn cfinipnc 


n ui ii ail vuruiuvdbLLUaT byoiem dssociaicu protein 




OQ 








iviJiaoC" i . 






1129 


G02105 


Homn santpnc 


TTiimnn cPrrpfpH nrntpin TTS \JO- 6\Q& 


Rfi 
05 


71 

/J 


1130 


Y32923 


Homo sanipn<: 

llUlllv OCLLj 1 k^l lO 


i idUMiivinuiaiic uuiiiaiu vUiiutiiiiiig pruicin none 


/UU 


1 Aft 








HPfll SI? 

Ill \J I tJ i £-4 . 






1131 


Y29817 


Homo sanipns 


rTumnn cvnnncp i*ptQt*»H olwy^nn r/\tf*in 0 
nuiiiaii d_yiia(Joc rciaicu giycupruidu 




0 1 
7 1 


1132 


Y91644 


Homo sanipns 


Human cpyrPtpH rtrnt^in cpnitpn/^p pnr'/^H^H V%ir 


SOS 


yo 








eene 43 SFO ID N0 1 1 7 






1133 


Y91449 


Homo saoiens 


Human sprrptpH nrntpin Qpnnpnr*p pnonHpH Wv 

1 1UI11CU1 JCvlvItU JJlULtlil DCUUtllvC U1VUUCU uy 


S40 










?ene 49 SEO ID NO • 1 70 






1134 


ABO 17908 


Homo saoiens 


4F2 liffht chain 




Q3 

yj 


1135 


X51760 


Homo saoiens 


7inr fin trpr nrntpin ^SR^ AAA 
£iiiiif xiiigwi ui ui^iii ^joj i\r\J 


1 0 


s^ 


1136 


Y99426 


Homo saoiens 


Human PR0 1604 niN07fiS 1 l amino arid 


91 7 


70 








seauence SEO ID NO-308 






1137 


G03790 


Homo saniens 


Human secreted nrntpin SFO TH "NO- 7R71 


100 


jU 


1138 


AF155106 


Hnnin QfiiiipnQ 


NY-RFN-3fi nntiopn 


/DO 


Q1 

y\ 


1139 


AL031055 


Homo saniens 


HT7RH70 1 ^nnvpl nrntpin cimilar tn nif>mhnnp 
UJ^iOIlXiV.l ^llUVbl piULCJll Dlllllldl LU lllClilUnillv 


1 17 


sn 








transnort nroteins^ 






1140 


AF011359 


Bos taurus 


repulator of O-nrntpin *iicrnnlino 7 
ii^gu taiui Ul vj~pi uLtni aigllallllg f 


13R 

1 JO 


96 
yvj 


1141 


Y70018 


Homo saniens 


Human Pmtpncp anH Qecn/^iot^H nrntpin— 10 
iiuiiicui i iulvooC aliu aoaUWlalCU piUlvlIl "1A 


nOI 


inn 








CPPRG-m 






1142 


G04091 


Homo saoiens 


Human secreted nrotpin SFO fn "WO- R 1 70 


1 13 
1 1 J 


3R 

JO 


1143 


AB030235 


Canis 


D4 dopamine receptor 


89 


48 






familiar is 








1144 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_l protein 


539 


88 








sequence SEQ ID NO:50. 






1145 


X99962 


Homo sapiens 


rab-related GTP-binding protein 


398 


96 


1146 


GO3807 


Homo sapiens 


Human. secreted protein, SEQ ID NO: 7888. 


168 


79 


1147 


G03712 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7793. 


512 


85 


1148 


Y28279 


Homo sapiens 


Human G-protein coupled receptor GRIR-1. 


705 


76 


1149 


U13642 


Caenorhabditi 


exon 5 similar to transmembrane domain of S. | 247 


36 



128 



WO 01/57188 



PCT/U SO 1/03800 



cert 
ID 

NO: 


Accession 

I\0. 


Species 


Description 


Smith- 

Waterman 

Score 


% 

Identity 






s eiegans 


cercvisiae zinc resistance protein 






1 1 \f\ 

1 i JU 




riomo Sapiens 


jiumaii secreted protein, ofcv^ iU NU. 75 iy. 


1 17 


62 


iiJi 


CXM ft(YX 
VJU 1 \J\JJ 


riomo sapiens 


Human secreted protein, oby iu NU: 5(J84. 


181, 


80 


1 1 JZ 




riomo sapiens 


Human secreted protein, oby ID NU: 78 7y. 


i no 

198 


63 


1 t <rt 
1 IJJ 


Aoo /yy 


WryZa Saliva 


uina Dinding protein 


95 


41 






nomo Sapiens 


ijtooeta 


155 


96 


1155 


R74272 


Homo sapiens 


Tumour suppressor protein, p53. 


341 


87 


1 1 ^£ 
1 1 JO 


I OOZOJ 


riomo sapiens 


Human secreted protein HUoXh.77, ohQ ID 

XT^*l OA 
iNVJ. loU. 


99 


41 


1157- 


G02577 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6658- 


263 


98 


1 1 JO 


ATI fMTS/l 


Homo sapiens 


putative organic anion transporter 


185 


A r+ 

42 


1 J5y 


uuuyj 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5474. 


173 


57 


1 lOv 


w / D / /l 


Homo sapiens 


Human O I r binding protein APD08. 


224 


81 


1161 


AF2 16833 


Homo sapiens 


M-ABC2 protein 


410 


83 


1 162 


W67816 


Homo sapiens 


Human secreted protein encoded by gene 10 
clone HCEMU42. 


1156 


100 


1 163 


AF1 19851 


Homo sapiens 


PRO 1722 


230 


70 


1 1 £. A 

1 164 


Y 87252 


Homo sapiens 


Human signal peptide containing protein HSPP- 
29 SEQ ID NO:29. 


113 


31 


1 1 £G 

1 165 


W64537 


Homo sapiens 


Human liver cell clone HP01 148 protein. 


338 


82 


1 166 


Ar 269286 


Homo sapiens 


HC6 


134 


64 


J 167 


Y 14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


149 


51 


1168 


D 90789 


Escherichia 
coli 


Dipeptide transport system permease protein 
DppC. 


411 


90 


1 1£Q 


D£1'701 

Ko $ /83 


Homo sapiens 


TG0847 protein. 


344 


90 


1170 


Y45274 


Homo sapiens 


Human secreted protein encoded from gene 1 8. 


478 


98 


1 1 *71 

1 171 


D64 1 54 


T ¥ ' 

Homo sapiens 


Mr 1 1 0,000 antjgen 


*H A Arm 

347 


96 


1172 


AB026256 


Homo sapiens 


organic anion transporter OATP-B 


311 


67 


1 1 Id 


nc\ni c*7 
uUUJ5 / 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


60 


52 


1174 


D87717 


Homo sapiens 


similar to human GTPase -activating 
protem(A49869) 


178 


59 


1 1 

I 1 / J 


Mo4/ 10 


Homo sapiens 


ribosomal protein 


391 


78 


1 1 na 
1 J /O 


KUoJJU 


Homo sapiens 


Human IL-7 receptor clone H6. 


285 


67 


1177 

1 1 TO 
1 I/O 


L06505 
AJ251885 


Homo sapiens 
Homo sapiens 


ribosomal protein LI 2 

organic cation transporter (OCITI 


242 

?.7fi 


72 

-88 


■ 1 174J 

1 1 on 
1 loU 


oU325o 

LjU 1 2U7 


Huinu sapiens 
Homo sapiens 


■ Human secreted protein, SEQ ID NO: 7339. 
Human secreted protein, SEQ ID NO; 5288. 


155 
282 


71 
90 


1181 


AF181856 


Rattus 

• 

norvegicus 


tRNA selenocysteine associated protein 


249 


62 


1 1 0.0 
1 laZ 


Ax 1 o 1 524 


Homo sapiens 


T TO Ti/"i llf 

HSPG 1 76 


138 


90 


1 1 C3 




Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


282 


66 


1 1 84 


Y 02671 


Homo sapiens 


Human secreted protein encoded by gene 22 
clone HMSJW18. 


107 


71 

* 


1 1 0< 
1 185 




Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


88 


69 


1186 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


118 


46 


I lo / 

I 


AHUJ2yU5 


Hylobates 
concolor 


dopamine receptor D4 


96 


37 


1 1 fiO 
1 loo 


uuuy5o 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5037. 


j*^ J~\ (^H 

292 


78 


1 1 QO 

J icy 


UUJz5o 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7339. 


178 


79 


i ion 
1 ItU 


OUJJol 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7442. 


324 


76 


1 1 oi 

i iyi 


Ar 1 17755 


ii„„„ „„„ • _ 
Homo sapiens 


thyroid hormone receptor-associated protein 
complex component IKAP230 


187 


70 


1192 


Y70455 


Homo sapiens 


Human membrane channel protein-5 (MECHP- 
5). 


202 • 


67 


1193 


G03052 


Hnmn QJinipnc 


Hnmnn l^rrptpH nmtpin CC(1 ir\ MO- Till 


QO 




1194 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


192 


76 


1195 


W29661 


Homo sapiens 


Homo sapiens CI542_2 clone secreted protein. 


2001 


98 


1196 


Y14104 


Homo sapiens 


Human GABAB receptor Id protein sequence. 


239 


69 


1197 


X61972 


Homo sapiens 


macropain sub unit iota 


149 


90 


1198 


G00534 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4615. 


145 


51 


1199 


Y86260 


Homo sapiens 


Human secreted protein HELHN47, SEQ ID 
NO:175. 


1089 


89 


1200 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


154 


57 

_ 



129 



WO 01/57188 



PCT/US01/03800 



ID 

NO: 


No 


Rnppip*; 




^mith- 

OlllIllJ 

Waterman 
Score 


so 

Trientitv 


1201 


G00838 


Homo sapiens 


Human secreted nrotein. SEO ID NO" 4919 


404 


50 


1202 


M27826 


Homo sapiens 


neutral oro tease laree subunit 


202 


49 


1203 


Y73424 


Homo saoiens 


Human secreted nrotein clone vi4 1 nrotein 
sequence SEQ ID NO:70. 


265 


61 


1204 


AF264014 


Homo sapiens 


scavenger receptor cysteine-rich type 1 protein 
Ml 60 precursor 


625 


98 


1205 


Y36203 


Homo sapiens 


Human secreted nrotein #75. 


219 


59 


1206 


U78111 


Gall us gall us 


AO 


205 


57 


1207 


AF095448 


Homo sapiens 


outative G Drotein-couDled receDtor 


416 


76 


1208 


AF116715 


Homo s aniens 


PR02829 


127 


75 


1209 


AF099137 


Homo sapiens 


MaxiK channel beta 2 subunit 


475 


95 


1210 


AF205718 


Homo saniens 


henatneelhilar rarcinnma-related nntattvp tiimnr 

UvyULU vvJJ i^lUi vtU WlilvllIU J vlUlvU LJ LI LCI LI Y \* l\J } 

suonressor 


423 


79 

/ y 


1211 


Y27868 


Homo saniens 


Human secreted nrotein encoded hv pene No 
107. 


224 


70 


1212 


G00719 


Homo sapiens 


Human secreted Drotein, SEO ID NO* 4800 


1 17 


44 


1213 


G01009 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5090. 


351 


73 


1214 


AF090942 


Homo saniens 


PRO0657 


124 


70 


1215 


Y14427 


Homo sapiens 


Human secreted protein encoded by gene 1 7 
clone HSIEA14 


99 


77 


1216 


G03905 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7986. 


173 


57 


1217 


Y57897 


Wnmn ianipn<i 


Human frnncfinpmViranf 1 r\rntPin HT l IV/fP"M-'? 1 
null loll u oilslllvliiUi alic L/lULCiii 1 1 1 ivix^ i^i - ^ i . 


1 173 


100 


1218 


J00194 


T-T r\ rp r\ caniAnc 
oaUluilo 


Illa~Ui aXlLlgcil ajpild. Lllalll 




7Jt 
/ o 


1219 


YS9709 


HntYin enmpne 
riuiiiu oauiciio 


Sprretprl nrnfpin 7A-9R-3-A 1 9-FT 1 


d70 


09 


1220 




T-Tnmn QflnipnQ 
nuiiiu iajjiciio 


PR\^_inHi ipp/^ n_r\rr\tpi n /VMif\1f»H rfv»pr»*tni' ^PHt_ 
CjD V -IllUU^CU vJ JJlUtCIlI lAJUpiGU ICOCULU1 ^JDDA" 

s*\ nnlvnpnfiHp 


7?^ 


100 


1221 


W96745 


Homo sapiens 


High affinity immunoglobulin E receptor-like 


650 


98 


1222 


Y35911 


Wnmn Qanipn^ 


FvtpnHf*H Knitnfln QpprptpH rkfrttpin QPrtnprif*p Cpfl 

ID NO. 160. 


13i 


31 


1223 


Y00278 


Hnmn Qarviprts 


T-Iiiman cpfrPtpH nrotptn pnroHpH Kv £Tf*np71 

■LAUIlluil AtVlGlVU JJJUlvrlll CllVfUUCU UV tv-llC £i\ * 


760 




1224 


AJF 161422 


Hnmn <mnipn^ 


HSPC304 


JUO 


on 


1225 


U 14970 


Hnmn ^anienQ 


rihfiQnmnl nrntpin 


202 


95 


1226 


GO 1733 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5814. 


610 


100 


1227 


AF099973 

ill U777 / J 


mus cuius 




333 


JD 


1278 




Wnmncjinipnc 




K< 


R1 

O 1 


1229 


AF217188 


Mus 

mncci iliic 

lllllOwUlUo 


YIP1B 


801 


63 


1210 


AF 176813 

ru i iUu i j 


T-Toinr* ennipne 
F1UII1U daJJldls 


c/>1iiK1p aHprtvlvl 

ouiuqic diicnyiyi yyuittac 


77S 


100 

IUU 


1231 


XQ8333 

A70JJJ 




rtroftni** f*ottnn tranoT\Artpr 


170A 


too 

I uu 


1232 


V» / ^yj — ' 


T-TnmA ^anipns 


Wumfln cpprptpH nrrttpin pnp/v"pH ctptip 77 

1 1UJ 1 lall ^CwlCLCvl U1ULGLU CllLA/UCU Uy HC11C / / 

clone HOEAS24. 


919 


S3 

J J 


1233 


Y94940 

i y^\ y^\j 


Hrtmn CftrtipnQ 
I luiuu oujjit^iio 


Hiimiin cp/*i*PtpH nrntpin rlnnp 1 nrntpin 
HUH lall oCCl CICU JJI ULC111 U1U11C yYSJZ. i diulcui 

seauence SEO ID NO*86 




1 00 
1 uu 


1234 


U76618 


Mus 

musculus 


N-RAP 


482 


82 


1235 


AF044924 


Homo saniens 


hook2 nrotein 


380 


97 


1236 


GO 1459 


Homo saoiens 


Human secreted nrotein SEO ID NO* 5540 


417 


100 


mi 


AF000018 


Homo sapiens 


adapter protein 


164 


84 


1238 


W88633 


Homo saniens 


SenrpfeH nrntpin enrnHpH hv crpnp 100 plnnp 

HE8EU04 


250 


90 

y\j 


1239 


W29660 


Homo sapiens 


Homo sapiens CH27_1 clone secreted protein. 


697 


98 


1240 


AF004161 


Orvrto la til i q 
cuni cuius 


npTfWicnmfll ^fl-HpncnHpnt cnlntp pqitipt 
^J\ji \jMo\jmai Vjti LiGLldiiJCllL oUIULC ualJlwl 


l J*t 




1241 


Y92710 


Homo saniens 


Human membrane-associated nrotein Zsie24 


709 


97 


1242 


Y95002 


Homo sapiens 


Human secreted protein vc34_l, SEQ ID NO:44. 


908 


88 


1243 


Y44905 


Homo sapiens 


Human potassium channel molecule ERG-LP2 
partial protein. 


325 


100 


1244 


AF284422 


Homo sapiens 


cation-chloride cotransporter-interacting protein 


511 


97 


1245 


Y53629 


Homo sapiens 


A bone marrow secreted protein designated 
BMSH5. 


1888 


93 


1246 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


389 


97 


1247 


Y35911 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


168 


39 



130 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 








ID NO. 160. 






1248 


AF072509 


Rattus 
norvegicus 


glutamate receptor interacting protein 2 


559 


90 


1249 


AF247042 


Homo sapiens 


tandem pore domain potassium channel TRAAK 


661 


98 


1250 


B08974 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 27 SEQIDNO:13l. 


1087 


97 


1251 


L15313 


Caenorhabditi 

* 

s elegans 


putative 


858 


59 


1252 


Y29338 


Homo sapiens 


Human secreted protein clone it217_2 alternate 
reading frame protein. 


278 


75 


1253 


W01730 


Homo sapiens 


Human G-protein receptor HPRAJ70. 


211 


92 


1254 


G03074 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7155. 


294 


83 


1255 


G01818 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5899. 


253 


91 


1256 


AF286368 


Homo sapiens 


eppin-1 


222 


54 


1257 


AF220264 


Homo sapiens 


MOST-1 


87 


93 


1258 


G02227 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6308. 


281 


78 


1259 


Y07970 


Homo sapiens 


Human secreted protein fragment #2 encoded 
from gene 26. 


81 


94 


1260 


R95332 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
ligand (clone 3TW). 


986 


100 


1261 


AF140674 


Homo sapiens 


zinc metal loprotease ADAMTS6 


172 


36 


1262 


U28369 


Homo sapiens 


semaphorin V 


237 


67 


1263 


Y07049 


Homo sapiens 


Renal cancer associated antigen precursor 
sequence. 


288 


71 


1264 


Y36153 


Homo sapiens 


Human secreted protein #25. 


187 


80 


1265 


Y78114 


Homo sapiens 


Human cytokine signal regulator CKSR-2 SEQ 
IDNO:2. 


723 


93 


1266 


Yl T*Q7 


nuiuu Sapiens 


Mjnino aciu sequence oi protein rK.U3.34-. 


191 


100 


1267 


AF030558 


Rattus ■ 
norvegicus 


phosphatidylinositol 5-phosphate 4-kinase 
gamma 


859 


95 


1268 


U73167 


Homo sapiens 


candidate tumor suppressor gene LUCA-1 


159 


96 


1269 


AF190664 


Mus 

muscuius 


LMBR2 


552 


76 


1270 


AL050332 


Homo sapiens 


dJ570F3. 1 (homolog of the rat synaptic ras 
GTPase-activating protein pi 35 SynGAP) 


820 


98 


1271 
1272 


G02126 
AF1 25535 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6207. 


131 


95 


1273 


AL035661 


, Homo sapiens 
Homo sapiens 


NADIItyloUuuiue P3 reductase isoform . 
dJ568Cl 1.3 (novel AMP-binding enzyme 
similar to acetyl-coenzyme A synthethase 
(acetate-coA ligase)) 


253 
1280 


92 
100 


1274 


AF064748 


Mus 

muscuius 


S3-12 


3523 


61 


1275 


D17554 


Homo sapiens 


TAXREB107 


377 


78 


1276 


Y30715 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


643 


90 


1277 


AF146760 


Homo sapiens 


septin 2-like cell division control protein 


707 


100 


1278 


Y05069 


Homo sapiens 


Human PIGR-2 protein sequence. 


281 


46 


1279 


X59668 


Oryctolagus 
cuniculus 


aorta CNG channel (rACNG) 


267 


85 


1280 • 


G01051 


Homo sapiens 


Human secreted protein. SEQ ID NO: 5132, 


489 


98 


1281 


G03411 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7492, 


120 


43 


1282 


AF055084 


Homo sapiens 


very large G-protein coupled receptor- 1 


1635 


100 


1283 


AF117814 


Mus 

muscuius 


odd-skipped related 1 protein 


357 


98 


1284 


U87318 


Xenopus 
laevis 


NaDC-2 


535 


60 


1285 


AF061346 


Mus 

muscuius 


Edpl protein 


452 


68 


1286 


AB030182 


Mus 

muscuius 


contains transmembrane (TM) region 


582 


68 


1287 


A13595 


synthetic 
construct 


immunosuppresive protein PP15 


185 


97 


1288 


AF254411 


Homo sapiens 


ser/arg-rich pre-mRNA splicing factor SR-A1 


837 


100 


1289 


AF084205 


Rattus 
norvegicus 


serine/threonine protein kinase TAOl 


319 


98 
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in 

NO: 


No 




uescnption 


omitn- 

W ale nil all 

Score 


0/ 
70 

laentiiy 


1290 


AF038563 


A A Will iJ up lw| lO 


iiiciiiLfi alic qoouvj idLCti glial iy laic Milage 




inn 


1291 


AF034837 


Homo sapiens 


double-stranded RNA specific adenosine 

U^UJ 1 111 lOOv 


468 


100 


1292 


M15888 


Bos taurus 


endozepine-related protein precursor 


937 


87 


1293 


AB0 1 0692 


thai iana 


r\i r -ucpcnuciii jvin/\ ncin;aoc-iiK.c pruicin 




4 j 


1294 


AF209923 


Homo ^anipns 


nrnhflTl nrot^in MMinlpH r^cpntnr 
v/iLFitaii vj uiuiwm Myuyiwu iw^^ijivJl 


i ^7n 


inn 


1295 


W67828 


Homo sapiens 


Human secreted protein encoded by gene 22 
clone HFFAF41 


504 


98 


1296 


AC004832 


Homo sapiens 


similar to 45 kDa secretory protein ; similar to 
TAA10644 1 ^PTD(t4 16441 


648 


65 


1297 


X80035 


Orvptnlaon^ 
cunicnlus 


pvetemp rif*h hair Irprnfin flccnpint^H nrnt^in 

trfjOltlJltf I lull Hull A.&laLlll uOjUulalCU UIULblll 




7n 


1298 


G02645 


Homo s aniens 

A A\/ * 1 1 iTl 1 |_f 1 W 1 U 


Human <«creted n rote in SFO TO "MO* 6776 




07 


1299 


Y59440 


Homo saniens 


Human delta3 frntympnt^d 


177 


17 


1300 


W705O4 


Homo sjtnipn? 

■1 AV^l 1 L U ullU 1W1JO 


T ^nVnpvtp cpvpfi tinn^c mpfinhranp-npnptrflti'no' 

IjtUIWVj It* DwV lllllWo lllwlJlUiailC UC11CLJ ClLlllK 

type receptor protein JEG18. 


4SQ 


o 1 


1301 


Y67315 


Homo saniens 


T-Tn man spcreteri nrfitpin RT RQ 13 nminn ariH 

11U111HI1 Ol/wl VlvU ^/IWWUl J_>l_tU!7 1 J Ollllllxj a\i\\l 

seouence 


J71U 


QQ 


1302 


M77693 




*?nprmiHinft/<inpmiinp "NJ1 -ar^Ptvltmni'Fpm'sp 

■P]^wl>lllUlllW iJ^wl Ullilu li 1 aiA*LY 1LJ ClllDlV*! agC 


174 


06 


1303 


G01331 


Homo s aniens 


Human secreted Drotein. SEO ID NO* 5412 


214 


6Q 


1304 


G01491 


Homo sapiens 


Human secreted protein, SEQ ID NO; 5572. 


747 


99 


1305 


AF 1 48509 

*Ul 1 


Ffrvmn cflnlpnc 


fllnnct 1 V -i*n nn nrtc i Hn cp 
alUlld 1 j^'lllolJllUolUaoC 


Afl7 


Q8 


1306 


GO 1658 


T-T r\ m r\ cfmipriQ 
riUillU otifjteilo 


T-Tnmfln cprrptpri nmtpin Qpfl TFl XTfV ^7TQ 
O Ullloil iC^lClCU piULCUl, OLj\^ IU l\\J. J /J7> 


J JJ 


QQ 


1307 


Y90899 


Homo sapiens 


D 1-1 ike dopamine receptor activity modifying 

nrntpin SFH rD MO* 1 


332 


98 


1308 


AF033120 




pjj rcguiatcu rr\j.Q~i £. hu Clear pruictn 




<7 


1309 


Y73388 


Homo sapiens 


HTRM clone 3376404 protein sequence. 


147 


66 


131fl 


AP0^7'>A3 


oos laurus 


riuosomai protein Ljv 


296 


90 


1311 


AF9744Q4 


iniicpiiliic 
lllUowlllUo 


aTbcniic lnuuciDic iv1n/\ associaicQ proiein 


005 




1312 


Y73342 


Homo sapiens 


HTRM clone 2709055 protein sequence. 


1154 


100 


1313 


YQQ4 1 0 
i yyr ly 


no mo sapiens 


rauman rKui /ou ^uj\vjo4Zj ammo acia 
sequence SEQ ID NO:282. 


1 143 


/5 


1314 

1 J 1*T 


AF1 16667 


nun iu bapicJo 


PRO 1777 


All 


y 1 


1315 


W75100 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HE8CJ26. 


807 


97 


1316 


AJ272078 


Homo sapiens 


APOBEOl stimulating protein 


789 


100 


1317 


AB041533 


Homo sapiens 


sperm antigen 


2607 


98 


171 ft 


Til Q<1 1 


Mus 

musculus 




ci r\ s~ 

806 


92 


1 J 1 7 




Escherichia 
con 


ferric enterobactin transport protein 


768 


100 


IJZU 




cscn en cma 

*T\1 t 

con 


i>UKJil 1 UL-o-rriUbrHAl b 2- 
nPFTvnRnnFxr aqp ckc i i 1 

L/Crll I UivL/kJl-/lN Ajd \X1Kj 1.1.1.1 / 

(GLUCITOL-6- PHOSPHATE 

nFFTVnROnFMA^F'i n^FTOQFPHfWPl-rATF 

REDUCTASES 


709 


100 


1321 


W67847 


Homo sapiens 


Human secreted protein encoded by gene 41 
clone HPRfl74 


601 


92 


1322 


AJ276101 




fiPRCSR nrntein 




01 

7J 


1323 


AJ276101 


Hnmn wmipji*; 


fiPRC5B nrotein 


Sfl4 


Q7 
y / 


1324 


Y58628 


T-Tnrnft Qanfen<i 


i luivin Ji^uiauiig gene cxprcSAiuu j iVvJC/'^i l > 


1 

IDoH 


inn 


1325 


U91561 


Rattus 

nnrvpoif*i ic 

11U1 VCgJUUi 


pyridoxine 5 '-phosphate oxidase 


1277 


89 


1326 


AF 125533 

i\i 1 £,J JJ J 


Wr\mn r\ i pn c 


iNrvL/i l'-L.y lot-iij uinc uj reuuciaoc Lsoiorm 


1 Afi< 

10U0 


i nn 

1UU 


1327 


Y32206 


Homo sapiens 


Human receptor molecule (REC) encoded by 
Incyte clone 2825826. 


1531 


90 


1328 


AF151048 


Homo sapiens 


HSPC214 


657 


85 


1329 


Y1O530 


Homo sapiens 


olfactory receptor 


1645 


too 


1330 


AF 180681 


Homo sapiens 


guanine nucleotide exchange factor 


4314 


99 


1331 


AF1 11856 


Homo sapiens 


sodium dependent phosphate transporter isoform 
NaPi-3b 


3591 


99 


1332 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


1333 


AF078866 Homo sapiens 


SURF-4 | 1395 


100 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


1334 


Y25755 


Homo sapiens 


Human secreted protein encoded from gene 45. 


1380 


96 


1335 


AF 1 52325 


Homo sapiens 


protocadherin gamma A5 


4742 


99 


1336 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


1337 


AF095927 


Rattus 
norvegicus 


protein phosphatase 2C 


1931 


95 


1338 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7958. 


621 


100 


1339 


AL008582 


Homo sapiens 


bK223H9.2 (ortholog of A. thaliana F23F1.8) 


626 


100 


1340 


X61615 


Homo sapiens 


leukemia inhibitory factor receptor 


5820 


99 


1341 


Y01519 


Homo sapiens 


A carcinogenesis-inhibitine protein. 


7528 


97 


1342 


AF207600 


Homo sapiens 


ethanolamine kinase 


2372 


100 


1343 


U54807 


Rattus 
norvegicus 


GTP-binding protein 


1167 


97 


1344 


AC020579 


Arabidopsis 
thaliana 


putative phosphoribosylformylglycinam idine 
synthase; 25509-29950 


3283 


51 


1345 


Y28576 


Homo sapiens 


Secreted peptide clone pe503 1. 


944 


100 


1346 


W74787 


Homo sapiens 


Human secreted protein encoded by gene 58 
clone HHFHN61. 


1171 


100 


1347 


M55542 


Homo sapiens 


guanylate binding protein isoform I 


2636 


87 


1348 


AF 183428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


1349 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


24 


1350 


AF295530 


Homo sapiens 


cardiac voltage gated potassium channel 
modulatory subunit 


562 


99 



TABLE 3 



SEQID 

VTA* rwf 
riV. 01 

nucl- 
eotide 
seq- 
uence 


SEQID 

XT f~\- 
InU. 01 

peptide 
seq- 
uence 


Met 
nod 


SEQ 
ID NO. 

in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino, acid sequence (A=AIanine C=Cysteine, 
D-Aspartic Acid, E=Glutamjc Acid, 
F=Phenylalanine, G=Glycine t H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucme, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V~ Valine, W=Tryptophan, 
Y=Tyrosine ; X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 


J 


1351 










-1 PSLlHQAKrP(_lPACjLvVG/PPNGHYHGS*PGC 
HWPQ APHRA* * * GLLPPRWLGHGLPGGPAAP 
WAASQWVDGVAGRLPGPAWSWHASGAAPA 
QPGPL*LLVPGSSGLPDPRDP 


2 


1352 


A 


27 


100 


366 


IRNSSIRPMKERETKXSAKHM1TCSASYDIRGL 

QIETT\YHHTPIRMAKIQKT/GHHQC**ECGAT 

GTLIHGWWGCKWEPLGKTVWQIPK 


3 


1353 


A 


40 


3 


314 


. HASAHASVVLKDNSELEQQLGATGAYRARA 
LELEAEVAEMRQMLQLEHPFVNGADKLRPD 
SMY VHLNEL* Q SLVENMLLTVVDTH\RTPI*R 
SCNYTLALILFL 


4 


1354 


A 


74 


2 


292 


TASALFSCPDGGSLAGFAGRRASFHLECLKR 
QKDRGGDISQKTVLPLHLVHHQVAHTFGQAT 
VTCQQARQSPG*RTNPE/ALQWVLPVSDGWH 
VLPLP 


5 


1355 


A 


78 


114 


850 


ENCRVASNLPGVFFSEDTAQSGSYMRISAHPP 

NAGGEVSNGPKRKLTLMLNFSLPSSGLNAGA 

FYALSTLLNRMVIWHYPGEEVNAGRIGLTIVI 

AGMLGAVISGIWLDRSKTYKETTLVVY1MDT 

GGA W WCYTFYLGTGDTCG * CFITAGYTMGFF 

MTGYLPLGFEFAVELASYPESEGISSGLLNISA 

QVFGIIFTISQGQIIDNYGTKPGNIFLCVFLTLG 

AALTAFIKADLRRQKANKETLEN 


6 


1356 


A 


81 


97 


376 


EWFSYMLGSNMSVYHSP*SLEPLCKVLSES*A 
YLR VPFIRILLNAR* IRKA YKRMSLEIKLLI/RE 
♦CLFQEMGLSLQWLYSARGDFFRATSRL 


7 


1357 


A 


93 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVWYP 
ATALADNKPVAPDRRISGHVGIIFSMSYLESK 
GLLATASEDRSVRIWKGGDLRVPGGRVQNIG 
HCFGHSARVWQVKLLENYLIS AGED CVCLV 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 




SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
nod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid. E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K-Lysine, L-Leucine a 
M=Methionine, N=Asparagine, P=Proline, 
QOlutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *= i Stop codon, 
/=possible nucleotide deletion, \=possibie 
nucleotide insertion 














WSHEGEILQAFRGHQGRGIRAIAAHERQAWV 
I luUDDbOlJRL WHLVuRCA RGLG/DLCjoLLQ 
VP**ARYTQGCDSGWLLATAGSD*YRGPVSL 
^KKOy VLOAAAKvj* 1 rrVLLrAOuob WbKOL 
RIVCYGQWGRSCQGCPHQHSNCCCGPDPVS 
WEGAQLELGPAWL 


8 


1358 


A 


106 


3 


350 


FSSLLSGRISTLRDETGAILIDGDPAACAPIIKF 
LLTEELHLRGVS I YVLRHEAQI YGITPLWC AL 
LI/CRRL*SDSCMRAALNDRGLYQVLILDGLV 
QCLGFVDSDSRKMVSTLT 


9 


1359 


A 


115 


49 


186 


QAWAIFKGKYKEGDTGGPAVWKTRLRCALN 
KSSEFNEGPERERMDV 


10 


1360 


A 


123 


2 


1249 


KGCRTQEKVDRTEVIRTCINPVYSKLFTVDFY 

FEEVQRLRFEVHDISSNHNGLKEADFLGGME 

CTLGQIVSQRKLSKSLLKHGNTAGKSSITVIA 

EELSGNDDYVELAFNARKLDDKDFFSKSDPF 

LEIFRMNDDATQQLVHRTEVVMNNLSPAWK 

SFKVSVNSLCSGDPDRRLKCIVWDWDSNGK 

HDFIGEFTSTFKEMRGAMEGKQVQWECINPK 

YKAKKKNYKNSGTVILNLCKIHKMHSFLDYI 

MGGCQIQFTVAIDFTASNGDPRNSCSLHYIHP 

YQPNEYLKALVAVGEICQDYDSDKMFPAFGF 

GARIPPEYTDSHDFAINFNEDNPECAGIQGVV 

EAYQSCF\PKAPTFTGPTNICPHSSRKVAKFRR 

SEGN*HQGRAFAI1FILVDPGQVGVYSQDMGP 

DNPGGHFV 


11 


1361 


A 


147 


614 


9 


ACARKQLLGRTVFIWFVGQLLGGELKGYSKT 

NTTSSRPASSRG\TLSSSSSSSSSLTKDALPSSL 

KSDSTTITSGLVFPFRSLCVNPAKSSVSESVSSI 

KILLS SSVKYLE*KRTSCCFPDSSESKL SQL SS 

DERVSMGTSSRKPTNSSSSLGALKMSATS\*G 

SGSESPTPFFLTGLQSPPSTRPREPGLTTARNS 

TTLTRDC 


12 


1362 


A 


177 


12 


416 


LIPSEPALDSLVDPRVRSRKQPFVIYPVYDTAI 
DTKIHFSLLDGNVGEPDMSAGFCPNHKAAM 
VLFLDRVYGIEVQDFLLHLLEGGFLPDLRAA 
ASLDT/AEIGAMDFLLS* LFTLCLMMFFFIYPFI 
NLLTMNVY 


13 


1363 


A 


249 


535 


105 


WTFHRHLSPAPLIVCDQGTCVVSYYPQNIVQ 
MPDTQMEQGLN/HLFLDGNA*PHSVECYCPS 
TFEIAIKJTSFVLYFHR YRAPEVLLRSSV YS SPI 
DVWAVGSIMAELYMLRPLFPGTSEVDEIFKIC 
QVLO I PKK V S I L VPKLL 


14 


1364 


A 


254 


572 


201 


YLLTXIGNLMMLL VIN ADS CLRTXM*FFLGH 
FFFLDICYSSVTAQDAAEFPVS*KPILVWGYIT 
* SFFFIFS WGTNGCLLSAITYAC YAAICHPLLS 
1 MVMNRPLCrA I vN AlTSlKMCirLNt>QVN 


15 


1365 


A 


257 


425 


68 


THAKFLNKJ<JFNIPKXVILPKLVYIVKAIPTKM 
AIEFLLECDQNIT\KLICEKP KNIAKNI* KRRV 
TFTPIET*HPVKQMI1CWQ*LTAWLRNRGYKKI 

ISA£ 1 r IN oti 1 Aro V U IvINl/ V r UKL-O 


16 


1366 


A 


263 


104 


481 


FCIFRTTEEDRGGDD C VVS V WTKQRNNSC VK 
SKDVFSKPVNIFWALEESVLGVKARQPKPFFA 
AGNTFEMTCKVSSKNIKSPRYSVLIMAEKPV 
GDLSSPNETKYIISLDQDSWKLENWTDASRV 


17 


1367 


A 


298 


68 


208 


RKRTNNPIKLDKKFEHFKNEDI+ITSKHTKMW 
VSSLAMKEMLTKTTM 


18 


1368 


A 


300 


904 


1 


L WGITGTRHHARV IF1FLVETGFPHVGQ AGL 
ELLTSGDPPALASQSAGITGMSHCARPKGHFG 
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SEQ ED 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

OSSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine OCysteine, 
I>Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine } G=Gtycine, H=Histidine, 
I=IsoIeucine, K^Lysine, L=Leucine, 
M-Methionine, N^Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine J 
T-Threonine, V=Valine, W=Tryptophan, 
Y*=Ty rosin e, X=Unknown, *=Stop codon, 
A=possible nucleotide deletion, V=possible 
nucleotide insertion 














IHUC*MFYTMSQKMP*PTINLILLLIIPGNLNIF 
KPNMGWLGPKTAFV*KDEVLSGIPFAKGRCR 
WK*DY* C/LQEVTDPIMEKGKKKKRTASFFK 
GQPHQSTNALLRRCVR*RYHLS\TVETAGLP* 
KNTGHEPGQPFLFKL VFKC*=N VICI* *QYKW*Q 
NIGVKNKSFCPH*SSSPSL*FfGHHSRNF/CSFK 
TEPHSWQAGGQWRNLSSLQAPPPGLMPLSR 
ISLMSSWDYRRPPQ 


19 


1369 


A 


302 


3 


445 


NSPSRWAKIQMFEHTFCG* GCG/ER/NVHIHCS 
WICRLRPLLWRAVREYLSKLKNAELSFDPGV 
SLLRIYAIDMPTSI*DEFCEALLFAFLAFHE*HC 
KSRIW AVIQ/CIHLWDWLRKL* CFHRMKFYA 
AV*NKPRHLLSHIWKDVQNILLK 


20 


1370 


A 


304 


1 


1339 

- - 


FFFCGKEVPLFEQNKHPGPRATTSPGA/HARA 
LLSAGEFTAGVGLSP*AIHSFVWLCTFIQHGA 
GGPCHQPGG SPGPWMHTTQAGHLWEGAYPG 
GSSTWHQVPGQLGGSWGPRERSLLGSFIXCSP 
CPHPPGFRLWMSPNQKPP1ENPGVMGRVWR 

LMPGESPLIWEAEGKEDHLSPEGQGHSE/PVA 

PLHSSLGNTVKP*PKNQKPKQNRSRHGQ\GF 

MAGQGQSRPAAR*PPCPALTPASHSAGTWPP 

RJCRTVPGGPCPSPSGFRSCRR*GFSA+TRSWP 

DAEPPSTPDTAPRCCTQSDTSSQGPQ* S * WRR 

CRALPGRLCSAPAAGLRRARPRLSESRRGNSP 

PASPAAASARCPSWGPSCPARPPSRPAAGTEP 

AAPSRCTAWLRGEREPGPRPPGRRPRSGRGP 

VSFAPEVLSLPAVTIQTKSWRWRNEEEITRPW 

ALVRSRGG 


21 


1371 


A 


326 


799 


1587 


GSQVLPPP V PSQDSATLPQDA* GPRAAPGQPVC 
E*GLQGAGVRRLRGEVLCOPOP*GAI >FOCT .P 














"HLSFSPRQGAAPDTEPSAWGPAPTGATGPGLP 
LRHVRLFSAGAPRGAATPCPPALLHGPAWPP 
ARPMFRGHPPVRPLGPWGKVAAGPRALCLA 
GVPAVQGECATKPSG*GL*PAHLRGPPGPEVL 
QWHWQLSAGRDPVPAEDPPL*EGPLGPGGPA 
AAQAEPGADPEPEDKDQAAESRPAGAMSLSA 
QGSGPVGGQGLR 


22 


1372 


A 


327 


146 


652 


PHLENPHPEHSFPGAPLT*STLSWSILSPREPSP 

GAPCYPGHPHl,ENPHLEHLLTWRTVTWSrLL 

PGAPCYPEHPHLEHPLTWSTPHLEHPSPGEPL 

SCRTPTRSILHRDHPLP* CLSTEESPI*G WGSLP 

APPSTPLVLDVAPPGPQPASSCPGRDSCYSVP 

GTVYSP 


23 


1373 

- 


A 


348 


397 


2 


CIVSSCQGTRKPCHLEDANKINKQSPTLEKIES 

LQESL*VKQ*LIVAEKYVQILHPRKKYFQRPL 

NNEKRKMKKRKEEKKKCRERMQRRSKWRR 

EEKKE*RREE\EERKKEKEDRKERRKETSPRG 
SRRLLRJD 


24 


1374 


A 


362 


170 


352 


GRALDTAAGSPVQTAHGLPSDALAPLDDSMP 
WEGRTTAQWSLHRKRHLARTLLVSRVRGPQ 


25 


1375 


A 


384 


373 


128 


YLITTILETGYLWKNRHSDQ*KRTENPERDQH 
KYPKVDFCKSNSMKNRLCNKWHWTNWIFTD 
KKINLNLKPHTKLTPNIKKN 


26 


1376 


A 


397 


383 


165 


EVKNTNPFIFSGTNLTIWIRSI*RKSDEJNQRTK 

*MEKYSISLDRRJ.NTVKMSFLPNLIYKF T NTISI 

KIPANF 


27 


1377 


A 


406 


103 


380 


KSKATGYMVNI*KLIV\FLYANDEQLEIEMNK 
IVP\FNGSKNKL^FTNLTKYQNIQNRHAENYKI 
LVNKJEDLNKWRNVLLSWIGRRNIJNTMT 
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seq- 
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nucleotide 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine s 
D=Aspartic Acid, E^lutamic Acid, 
F=Phenylalanine. G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, F^Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
l=inreonine, V— valine, w— iryptopnan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucicouoe insertion 


28 


1378 


A 


408 


14 


427 


TICTNKPNNLDEIK/FLERHKLSKLTQEEVENL 
JTLKTSRETELVINK*V1PHKEKPGPDSFTGEF 

VfYTFfPPT /TT/TI WITT cnTTVVr.DIT D r MC\/VX?'TCT 

TLKPKPEKDL\KENYRPLPLSNIDAK\LNKTLA 
NRI**HIR 


29 


1379 


A 


434 


395 


128 


1 YSKMCMERQRLNN* ILKKNKVRGIAVPDVK 
VYYKPTyiK/TSWIL*KDSHIVE\VNRLENLEID 

DXT/TVDT IT X\lf fl A I? ATtf \\FiyVT\QT?T7T>fW\Fr\ 

rlN/lJSJvJjiLUKOAllAi liWl<iUJbrrKv^Wv^ 


30 


1380 


A 


455 


2 


228 


FFFETESHSVTQAGVQWCNPGFICRFSCFGLSS 
S WD YR YAPPRP\ANF\* FLVETGF YYVAQ AGL 
KLLSPGDLPALAS 


o i 
31 


1*301 

1381 


A 

A 




i no 
393 


2 


QLMFDKGVKNIHXWG WlPPF IX* YWKNWISI 
CRRMNLNPYLSRYIKINSR\KDLTVRPEPIPCLV 
EENTGKTIQDTGLGK * FIAKTSKAQSTKTNK* 
KllQTRYIKLKViCKSTASKENNRVfCRQPLE* EK 
IFAN 


32 


1382 


A 


474 


125 


471 


VKPYEIAVFLVKPIEYK*HLLSDPAIPLSGI*LK 
EIKAYT/RRICTPMFAAPVSVIA/RN*KQSK7CQ 
KQ*YVHR\ffiYYTTIKRSEILICl"ri'WVDFRNT 
ILRETDRIHKTTYDVTSU 


33 


1383 

■ 


A 


488 


1825 


'2 


KSACSFICSEEQPASPSPLKPGTYASEiARPRDP 

H AAGPRRDS SEAETRRPRGA/DGSGT VVKGT 

PGSPAPPCSWGHGG\ETEGAG*CPAAPGTDLR 

APGGSAGS*\GLPSAGGSRGRKGWRAAGRQP 

STR*GRPGRHGGRGE*AGHPEPRQSALQSAG 

L/ASSPEPMGAALAEDGSGDSRGAGPRPQE*P 

PSVLSRS\GS*G*G*AASGTASSPRSHSSRLGPP 

SAGFHGLRCGQPPFAAAPPGPWPGTGRPAGG 

AG SPP AAAGTAPPATRGAQSRRQNRTAGRN A 

SPQTAAGAGSPVQWALSRATG*TGETGSWC 

AGGTHQATHLTAAWVCPPTWSVRPGGSGPA 

AGLGR* GRHP AQSPPLP VPRG* PAWPQE APSP 

SPASSEVALSSGSCWPDQAPGPARGSPPAPLA 

PA WPAAGRGRQR* GRQSAHPPPRR* ST AVSL 

SGTS*WRRSP*AGTRTQQC*SPWLVPACSSRP 

L*RGTRJRPSTQQSPQTTGTPGRSAGPGHPRS* 

GGRSPAGTGHLGAQTVASPH*GHWPTALSCL 

WASASPPGPEAPPQTGACIGTNCRYRAASAR 

RSS VAPACA* G WQ * AGSPPAVLRGPP* RVRER 

GALTHRPRAPDE 


1A 
34 


13o4 


A 

A 




422 


2 


AFCj AS VGRAQAAEG* RGGPTGRPPS AL G VS/E 
AGRAGRAG EGRPVPP AYPLCKS AQTSGPPKA 
RLSVPPLASCGGRGPPGGAACATCAPPAGPAR 
SSRCRRRSPPE*GPR*PSRPARPSPGSAASRRQ 
KLTPCRCQFRGLCA 


35 


1385 


A 


509 


156 


475 


PTP YPGE* QAAFLLRGPGLRPP A/DPSLR/HRN 
LTELWAVTDENIVGLFAALLAERRVLLTAS 
KLSTLTSCDHAFCALLYPMRWEHVLIPTLPPH 
LLDYC+CPPLPRT 


36 


1386 


A 


. 512 


3 


1631 


FFFSFVCHLYCVSPTPGPHGRLATWL/PGLLA 

FLGLAAGGQTLCPAGELPGHARAQASGAPGS 

VLIAVPGRRRVHTCGPGPAAPSTRGECPPPAL 

GHTRPARPRPV\PFAPAVPQEPGGQGHGAA/P 

PATGHSAPRGCPPARAAPTGSATPAPPPAACA 

AFHSAWSVPPAGRQQG*RVPAPAFRRTTPGT 

PGQHLLDRPGAPPAQGSGPAPAPPPRLAGPA 

GPAAPPPGPPAASWHSSLSKSSSSUGWSPPLP 

VGPGSLQ*TPPPQGPI1LSGSCGGTSSWRGQR 

AAVARRLRSWNACGLSRVAGRSSASYPGRE 
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SEQID 
NO: of 
nucl- 
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seq- 
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SEQID 
NO: of 
peptide 
seq- 
uence 



37 



1387 



38 



1388 



39 



1389 



40 



1390 



41 



1391 



42 



1392 



43 



1393 



44 



1394 



45 



1395 



46 



1396 



Met 
hod 



SEQ 
ID NO: 
in 

USSN 
09/496 
914 



620 



739 



767 



801 



835 



841 



845 



853 



894 



900 



Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



828 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



Amino acid sequence (A=A!anine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine J GKjlycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine J P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 



69 



358 



452 



379 



427 



1030 



GRPSQSQ*PAGPPGMRG(XLRGW*PSSSGSD 

GPGPHPASTWLRAGKTGPSPPACGCA*LPPPS 

VSAAPQSPRTRCPRGCAAAAGLCVLAAAGAS 

HG AVGLPGVRVHTQRVHIH* GAG/GCQTPRPR 

LRSLPVLGLPAPRCPVSAHPWHRRSGSSCHA 

ARLVPRHPAPGCP**TG*\PUTGFPEP*A*GLP 

NHQAVGLEASGALQAGHRDELPTMVQLLDH 

SPDYPLKGRPHAP 



FRLPLAAGA/RGAAEPRVAVSMAPDPSAKIH 

WEASPEMQSKCHQKGKNNQTECFNHVRFLQ 

RLNSTHLYACGTHAFQPLCAAIDAEAFTLPTS 

FEEGKEKCPYDPARGFTGUIDGGLYTATRYE 

FRSIPDIRRSRHP HSLRTEETPMH WLNG*ED E 

AQDDGG*GTISSFLLPWPADHPTPKSPGEPVH 

SIPVCCQVRGQPQSGGKESPACLKSLSNCLTH 

\DAEFVFSVLVRESKASAVGDDDKVYYFFTE 

RATEKESGS FTQSRSS HRV ARG IPPL 



FRAMVSSTLKLGISILNGGNAEVQ/QGNRGKG 

TSEEGKEG*EVPV*LPVSPPLPRPLQKMLDYL 

KDKKEVGFFQSIQALMQTaGEKVMADDEFT 

QDLFRFLQLLCEGHNNDFQNYLRTQTGNTTT 

INIHCTVDYLLRLQESI 



TLDLTGPLLL GGVPNVPKDFRGRNRQFGGCM 
RNLSVDGKNVDMAGFIANNGTREGCAARRN 
FCDGRRRQNG GTCVNR WNMYLCECPLRFGG 
KNCEQGEWPASSIPPVTAAWEALLLDVPGTT 
VRGLHIQVRQPLVVYAAFTVDSHRPLQETVL 
RRAPAPASGVPSPSGVGWDR*AGPAEPSPSTP 
ATVIISVPWYLGLMFRTR\KEDSVLMEATSGG 
PTSFRLQVTGAPCHOGTC*vnARG pnp ^ ^ 



399 



195 



415 



LVTDGE WHHLLIELKNVKEDSEMKHL VTM 
TLDYGMDQVSWHLHLLWG*TLPPAQGKTGA 
SEDKVSVRRGFRGCMQVRGGCGGRGEACPS 
QAAPRJL 



IHKIIIHKEDLNKWKYILCSGMERLSTVMIPW 
PQIIYKFNA*Q\VILKFTW*E*GAKITILRKNKL 
RGL VLVPLSTC* VKYLLDKVLPHIKTYYEAR 
VNKSWLVQVTIM 



SMLJCERKVFQFPSCLFFQYITWLGPPYHVLFD 
SSVI'NFSIGAK*DILQSVMNCLYAKR1PCVT 



92 



162 



366 



GSTHASGYDKTPDFILQVPVAVEGHIIHWIES 

KASFGDECSHHAYLHDQFWSYWNSLKHRTW 

QGIGTVASNLSQL*TLNAPFPELLLFRSLARTG 

FVLT*\RFGPGLVIYWYGFIQELDCNRERGILL 

KACFPTNIVTL 



PALSPAPVPQKKGSPLPLDPCLGPSSWLLSVG 

LGWPRL*PRRGPGDPGSLPAT?PLLTPPHTLLP 

QRPMLPPSHAGLARPPPPEPISVP 



LPQ YCFFPRJLSPKSKL VKHS AL* *PS ALKPPTK 

SPRCIPRTSLYFTICC/PPALQL/SPIEDPPAIYRS 

PPTHMLRSASQPLNQAPTLVKGHPPSRFLQb. 

QVSCPPQPTLPREKPLPLHLRPPPRPAQPPLPR 

PLTFSTRRNVDPEIPERFR 



GVYPPTVFDNYSVQTSVDGQIVSLNTWDTAG 
QEEYD/RLRTLS*PQTSEFVICFSIGNLEFPIYGT 
WLSMSMGK 



TTKKTLISNNVSSRSLPILPELKAFSLAFNDPL 
EIQKYMRT/DQ* CVTHDISLYI VTKLALIFLIPR 
VFLFHQLNIT* * CLHFFTMTTFI AIPFSFLFLGR 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D^Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Senne, 
T=Threonine, V- Valine, W=Tryptophan, 
Y=Tyrosine, X«=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














D/KSLAMLPRLVSNSWPQVILPP 


47 


1397 


A 


944 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGG 
CSEIAPvCTPAWVTQRDFFRKKK 


48 


1398 


A 


963 


216 


308 


HFTPDRIAIVKNTRDSHCWRGC* EEGAPARC 


49 


1399 


A 


967 


466 

* 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWK 
GRKHASRTARAHVFHPIRQSIRSPVRGRPGDP 
RAAHTRSAGTRLQCKASRGG*GKGPAPTR*E 
GGPGSAPAPLPASSGCSLFPDSSPWTPPPPAPG 
AAAAQP* *TPRCPAALRAGAHIGRVGRPY 


50 


1400 


A 


973 


45 


421 


EKCIQALDVFVFCYIDHSSHCLMSCD*E/DQA 

LNFMPLEMEPKMSKXAFGCQRSSTSDDDSGC 

ALEEYAWVPPGLRPEQIQLYFACLPEEKVPY 

VNSPGEKHRIKQLLYQLPPHDNEVRYCQSLSE 

E 


51 


1401 


A 


992 


2095 


194 


IRIRHEAARSCLGCAAGHVPAPGLRLLPTVRG 

PPGRRGPAAPGC VC Y* SGESTF VSH VPQRMA 

WPGSAPPRGFHPLQSQTSPSDTVSSPQLSKEE 

DGPG WEHPLSSSL* SLGQAGGNH*QPEELAG 

WEPRGPPSLAPSSPT/TMWTALVLIWIFSLSLS 

ESHAASNDPRNFVPNKMWKGLVKRNASVET 

VDNKTSEDVTMAAASPVTLTKGTSAAHLNS 

MEVTTEDTSRTDVSEPATSGVAADGVTSIAPT 

AVASSTTAASITTAASSMTVASSAPTTAASST 

TVASIAPTTAASSMTAASSTPMTLALPAPTST 

STGRTPSTTATGHPSLSTALAQVPKSSALPRT 

ATLATLATRAQTVATTANTSSPMSTRPSPSKH 

MPSDTAASPVPPMRPQAQGPISQVSVDQPVV 

NTTNKSTPMPSNTTPEPAPTPTVVTTTKAQAR 

EPTASPVPVPHTSPIPEMEAMSPTTQPSPMPYT 

QRAAGPGTS Q APEQ VETEATPGTD S TGPTPRS 

S GGTKMP ATDS CQPSTQGQYM V/DHH* APHP 

GRGRQNSPSGGAVTRGDPFHHSLGFVCPAGL 

* ELQEEGLHPGGLLNQRDVCGLRN VRGAGA 

WREAWPLPRPFLLPLRPNQVLPNSFGAIEEIC 

QMLKHI 


52 


1402 


A 


994 


1 


462 


ESGEFLVSFTLKKPTNVFHHINGMKFFNK/LIF 
* SHTDIAF YKIQHPFMLKALTK WA* EGT*PDR 
RYLH* SLRLNGEQLKTFPLRSGMR*G/CAILPL 
VLNAMLSIVPAVVPAGKTRHEKEITCPLIGQE 
EK*FS*FVGDMNTCVENKKESKKLLE 


53 


1403 


A 


1011 


1 


630 


PEVIQQSAYDSKADIWSLGITAIELAKGEPPNS 

DMHPMRVLFLIPKNNPFTIICWRRLLESFKEV 

*LMLA*TKDPSI\RPTAKELLKHKFIVKNSKKT 

SYLTELIDRFKRWKAEGHSDDESDSEGSDSES 

TSRENNTHPE W SFTTVRICKPDPKK VQN GAEQ 

DLVQTLSCLSMIITPAFAELKQQDENNASRNQ 

AI EELEK.S IAVAE AAGPG 


54 


1404 


A 


1016 


1 


222 


ISHDA^KAFDKIQH/CFMITTLKKLGIDGKYLN 

TIKAIDDRHTVSTILNVE1CLKAFL*RSGTRQRF 

PISGSGARI 


55 


1405 


A 


1033 


3 


366 


HASVDGDEGSDDVYYYYTPAILRELQALNTA 
EAAEHRPEEDRMLSEDPWRPAIIMIKGYMPL 
HNIPHTEVIDVTGLNQSHLYQHLNKGTPMKT 
QKRAA\LYTWHVLEQLEILRQINQQSHGPG 


56 


1406 


A 


1044 


5 


429 


SVLTLQTRSPSKPLSVRKLMDWEVVSRNSISE 

DRLETQSRASRSPPVTPNQSQETPVDGKPLAL 

PPNQSQKNIRYHIHYLHLQYYLDRHISATLPIP 

SSSGIPTPIAVITDALTDLVELILGQPCSEESGR 

APGTLFLLAL 



138 
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57 



1407 



58 



1408 



59 



1409 



60 



1410 



61 



1411 



62 



1412 



64 



1414 



Met 
hod 



SEQ 
ID NO: 
in 

USSN 
09/496 
914 



1050 



1058 



Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



11 



258 



1064 



1065 



1079 



1080 



65 



1415 



66 



1416 



67 



1417 



1084 



1087 



1095 



1098 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



430 



419 



425 



204 



946 



103 



57 



419 



Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine f K=Lysine, L=Leucine, 
M=Methionine, N-Asparaginc, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T— Threonine, V=V aline, W-Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 



GAYAFETNGFPEMLVLTTDKIEGDVG1AGLYD 

MHUSLPMAFLLRTLVRCTSYIIPVTHVLSTPV 

TCLRRREKDGVIVDVLSDTASNHNGFPVEEH 

ADDTHPARLQGPTLRSQPMGPLKHKAFEERA 

NLGLVQRRLRLED 



LKHRDTP VVGANNRAL SCTPLTS L TLC ALCP L 
PCLG CPTXATCRL YQTTV A WF 



KAFSFTTSLIGHQRMHTGERPYKCKECGKTF 
KGSS SLNNHQRIHTGEKPYKCNECGRAFS QC 
SSLIQHHRIHTGEKPYECTQCGKAFTSISRLSR 
HHRIHTGEKPFHCNECGKVFSYHSALIIHQRIH 
TGEKPYACKDVGK 



383 



859 



324 



493 



GGPPGPFLAHTHAGLQAPGPLLAPAGDEGDL 

LLLAVQQSCLADHLLTASWGGK/DPIPTKALG 

EGQEGLPLTV 



RHSRAHLCQPFHLVMRDLLQLGQD3PQGCHY 

LEENHLIFIRDIAARNCLLSCAAPTRAATIGDF 

GMARYIYRTRYYQLGDRAL/LPRKWMPPEAL 

LEGIFTYNTDSWTFGVLLWEIFSLGYMPYPGR 

TN 



VVEFLWSRRPSGSSDPRPRRPASKCQMMEER 

ANLMHMMKLSIKVLLQSALSLGRSLDADHA 

PLQQFFVVMEHCLKHGLKVKKSFIGQNKSFF 

GPLELVEKLCPEASDIATSVRNLPELKTAVGR 

GRAWLYLALMQKKLADYLKVLIDNKHLLSE 

FYEPEALMMEEEGMVIVGLLVGLNVLDANL\ 

CLKGEDLDSQVGVIDFSLYLKDVQDLDGGKE 

HERITOVLDQKNYVEELNRHLSCTVGDLQTK 

IDG LEKTTSTSKLQERV S AATDRICSL QEEQQQL 

REQNELIR _ 



7 AKHKRIHTGEKPFI CLECGKAFTS STTLTK 
HRRIHTGEKPYTCEECGKAFRQSAILYVHRRI 
HTGEKP YTCGECGKTFRQ SANL Y AHKKJHTG 
EKPYTCGDCGKTFRQSANLYAHKKIHTGVEKP 
YKCKECGKAFKSYYSILKHKRTHTRGMSYEG 
DEC/QRSLN/RSSILSNHKHHNEEK/PLKCEKCE 
K^VFNHTSICCRHKKN 



KKQDLSSSLTDDSKNAQAPLALTESHLATLA 

SSSQSPEAIKQLLDSGLPSLLVRSLASFCFSHIS 

SSESIAQSIDISQDKLRRHHVPQQCNKA4PITAX> 

LVAPILRFLTEVGNSHIMKDWLGGSEVNPLW 

TALLFLLCHSGSTSGS\HNLG\AQQDQCKISFS 

FFSWLTTGLTTQQRTAJE\NATVAFF\LQCI\SC 

HPNNQKLMAQVLCELFQTSPQRGNLPTSGNI 

S\GFIR\RLFLQLMLEDEKVTMFLQSPCPLYKG 

RINATSHVTQHPVMYGAGHKFRTLHLPVSTTL 

SDVLDRVSDTPSITAKLISKQKDDKKKK 



PRAFEFVHTEMIVG/RVQNIHLFTLQVLEDRA 

LFTMSVGSSLWSTYL1HVMALP/DRELLKPNA 

SVALHKLSNALV 



356 



HETCSVTHIVSFSLPFLNPSHPASTPGHTENEQ 

PSLVWFDRGKFYLTFEGSSRGPSPLTMGAQD 

TLPVAAAFTETVNAYFKGADPSKCIVKITGE 

MVLSFPAGITRHFANNPSPAALTFRVINFSRLE 

HVLPNPQLLCCDNTQNDANTK\EFWVNMPNL 

MTHLK 



LKLTSLGFUGVSWGNLLISILLVKDKTLHRA 

PYYFLLDLCCSDILRSAICFPFVFNSVKNGST 

WTYGTLTCKVIAFLGVLSCFHTAFMLFCISVT 
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SEQ ID 
NU. 01 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
nu: oi 

Ant * t\ Ok 

pepuae 
seq- 
uence 


Met 
nod 


SEQ 
ID NU: 

* 

in 

L'SSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteme, 
D^Aspartic Acid, E=GIutamic Acid, 
F=PnenylaIanme, G=Glycine, H==Histidine, 
I=IsoIeucine } K=Lysine, L-Leucine, 
M=Methionme, N=Asparagine, P=Proline, 
Q=GIutamine, R^Arginine, S=Serine, 
T=Threonine > V=Valine, W-Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














RYL 


68 


1418 


A 


1106 


1 

* 


1 326 


MGKISATGINMGTKCSWALVWHLESYDPFCH 

YEREGMQDWKTASGQSEEATQQSSQKPQPH 

YTTYQSSSFLKYSSESHLLAWRENSSEGSFQF 

PGRSRARPPRTRQQRRGAAAGPGRGAVRLG 

HPQSAAQPQLRAAARIPESPAAFPAQPRPGSA 

RNSDASGPASLSRTLGRASSPRPPQAPDVTAP 

SPAALAPRAARGGSRAAALAGAEAEEPLRTL 

APRPTRAAAPPPPPPPPPLPPGAPPPPVRCVSR 

RARAPPWR/PAATGPPPVRPVAPSRKLGSARAP 

APALQIRKGTSSGLPGRGGGSGPGNNLSSVA 

GNWRGSSFAVERPGMAKYQGEVQSLKLDDD 

S VIEGVS DQ VLVAVV VSFALIATLVY ALFRNV 

HQNIHPENQELVRVLREQLQTEQDAPAATRQ 

QFYTDMYCPICLHQASFPVETNCGHLFCGSLT 

PNSIW 


69 


1419 


A 


1107 


2 


466 


FDTARLHEFGTSITQIFAVDNREDLQKWMEA 

FWQHFFDLSQWKHCCEELMKIEIMSPRKPPLF 

LTKEATSVYHDMSIDSPMKLESLTDIIQKJCIEE 

TNGQFLIGQREESLP/SS/CGPHSLMVTIKWSS 

RKRY/SYPASEPLHDEKGKKRQAPLPPSDK 


70 


1420 


A 


1111 


698 


23 


ALRRLHYVRATKVXFLSFRRPFWREEHIEGGH 

SNTDRPSRMIFYPPPREGALLLASYTWSDAAA 

AFAGLSREEALRLALDDVAALHGPVVRQLW 

DGTGWKRWAEDQHSQGGFVVQPPALWQT 

EKJDDWTVPYGRIYFAGEHTAYPHGWVETAV 

KS ALRAAIKINSRKGP ASDTASPEGHAS DMEG 

QGHVHGVASSPSHDLAKEEGSHPPVQGQLSL 

QNTTHTRTSH 


71 


1421 


A 


1119 


2 


385 


QKQTLQNGYLDSSMDILYLGSLPPELQVSSDE 
PPGPPEQAGLSQF1ILEPETQNPETTEEIQSS\LQ 
QEAAAQLPQLPEWELSSTKA\EAPALPSQSL 
EGVHSSTEQKAPAQQLPAFEEILAPLLIHHE 


72 


1422 

* 


A 


1127 


1 


906 


HAQYVGPYRLEKTLGKGQTGLVKXGVHCIT 

GQKVAIKIVNREKLSESVLMKVEREIAILVRLI 

EHPHVLKLHGVYENKKYFPPDELTSGPSMLA 

QVSPHGKLSARRSWDLLSGFPRYLVLEHVSG 

GELFDYLVKKGRLTPKEARKFFRQIVSALDFC 

HSYSICHRDLKPENLLLDEKNNIRIADFGMAS 

LQVGD SLLETSCGSPH YACPE VTKGEK YDGR 

RADMWSCGVILFALLVGALPFDDDNLRQLLE 

KVKRGVFHMPHFIPPDCQSLLRGMIEVEPEKR 

LSLEQIQKKPWYLGGNFIS 


ID 


1 All 


A 


lino 

1 12S 


1 


802 


LRNALDVLHREVPRVLVNLVDFLNPTIMRQV 

FLGNPDKCPVQQA/MLEPLGSKTETLDLRAE 

MPITCPTQNEPFLRTPRNSNYTYPIKPAIENWG 

SDFLCTEWKASNSVPTSVHQLRPADIKVVAA 

LGDSLTTAVGARPNNSSDLPTSWRGLSWSIG 

GDGNLETHTTLPNILKKFNPYLLGFSTSTWEG 

TAGLNVAAEGARARDMPAQAWDLVERMKN 

HLATEYVQHIQQALDILSE 


74 


1424 


A 


1139 


60 


480 


FREPCLLVPGDHQPLREASWLA/LPPIGLWGT 

DSPLCCVEVAIPCNKGAHSVGLKGWLLAQG 

VLGMRDTIPQEHPWESTPDLCFCRDPEEIEVE 

EQPAADAAVAKGEF/QGEQIAPVPAUIAAHPE 

AADPAPVHTTAHPKGA 


75 


1425 


A 


1147 


2 


413 


PFPHQHPQEPVKGSCWPQSALRGQCPGPVLGV 
TTTSDLCSLQVPVSSHRNPLLDLAAYDQEGR 
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nucleotide 
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peptide 
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io last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspart]C Acid, E=GIutamjc Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine 3 K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=ProIine, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X= Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucieonae insemon 














RFDNFSSLSIQWESTRPVLASIEPELPiMQLVSQ 
GYQESHLSSAR 


76 


1426 


A 


1155 


38 


410 


PnSAPAQDDPILLSFIHCLHANLLCVWRRDVK 

PDCKE1WIFWWGDEPNLV\VQY1MNCMLWK 

KDSGKMAFPMNVGRC/FFKE1HNLLERCLMD 

KNFVLIGKWFVRPYYKDEKPVNKSEHLSCAF 

T 


77 


1427 


A 


1162 


526 


350 


RFPQGLEDVSTYPVLIEELLSRGWSEEELQGV 
LRGNLLRVFRQVEKVQEENKWQSPLED 


78 


1428 


A 


1171 


I 


1293 


MAESASPPSSSAAAPAAEPGV'iTEQPGPRSPP 

SSPPGLEEPLDGADPHVPHPDLAPIAFFCLRQT 

TSPRNWCIKMVCNPWFECVSMLVILLNCVTL 

GMYQPCDDMDCLSDRCKILQVFDDFIFIFFA 

MEMVLKN1VALG1FGKKCYLGDTWNRLDFFI 

VMAGMVEYSLDLQNDMLSAIRTVRVLRPLKA 

INRVPSMRILVNLLLDTLPMLGNVLLLCFFVF 

FIFG1IGVQLWAGLLRNRCFLEENFTIQGDVAL 

PP\YYQPEEDDEMPFICSLSGDNGIMGCHEIPP 

LKEQGRECCLSKDDVYDFGAERQDLNASGL 

CVNWNRYYNVCRTGSANPHKGAINFDNIGY 

AWIVIFQVITLEGWVEIMYYVMDAHSFYNFI 

YFILLIIVSVREPGLLGGSFSTAQSPKCQGDSFP 

G VAAESLLLRG W VLWLPGGG 


79 


1429 


A 


1175 


1 


405 


PNDFFKDMFPDLPGGPLGPIKAENDYGAYLN 
FLSATHLGGLFPPWPLVEERKLKPKASQQCPr 
CHKV 1MO AGl^PRnMRTHTG EKP YMCTICE 
VRFTRQDKLKJHMRKHTGERPYLCIHCNAKF 
VHNYDLKNHMR 


80 


1430 


A 


1182 


25 


198 


EMNELSQQLSQQGGRGASQCPSPPAPTLPNPT 
PLCQLQLQRVWGLPTPrCIir'GAGAA 


81 


1431 


A 


1186 


254 


583 


KT VLD VG AGTG1LSI FC AQ AGARRV Y A VE AS 
AIWQQAREVVRFNGLEDRVHVLPGPVETVEL 
PEQVDAIVSEWMGYGLLHESMLSSVLHARTK 
VvTUXjGrTLPXS SE LFM 


82 


1432 


A 


1187 


2 


716 


DFVDAARNLPLESTKSPAEPSKSVPSLE\DPRA 

SSQGLPSQGPVQNQGRRGEQRPKKF/TVIQHT 

SSFEKSDSLEQPSGLEGEDKPLAQFPSPPPAPH 

GRS AHS LQPKL VRQPN IQ V PEIL VTE EPDRPD 

TEPEPPPKEPEKTEEFQWPQGSQTLAQFPVEK 

LPPKXKRLGLAKMAQSSGESSFESSVPLFRSP 

SQESNVSLSGSSRSALFERDDHGKAEAPSPSF 

DMGPKPLGTHMLTV 


HI 


1 All 


A 

A 


1 1 QQ 

1 loo 


517 


on A 

804 


EbrGLSKLVLRTGAFAYrrXFDNLPLFYRLGLC 

WGRGHGCGQEALSTSHGYHLFCALLTGFLFA 

SHLPERLAPGRFDYIGHSHQLFH1CAVLGTHF 

Q 


O.A 
04 


1 A1A 
1434 


A 




4D 


47o 


LGDVGFWVEKTPVHEAAQRGESLQLQQL[ES 
GACVNQVTVDSITPLHAASLQGQARCVQLLL 
AAGAQVDARNIDGSTPLCECLRLGQHRVCEA 

GFLFDVGXNLEAHEFHFGEP 


85 


1435 


A 


1194 


69 


410 


KRSEEASAPPFPLGGTGAAPTRASLPEQILLPR 
SCLEARKSQPDEKLLSALHNSRTWN*EPRRSQ 
HRLVSPEVHPGRRGSSPGVAECKLTSAYFRT 
GRSPCPSLPGTTRTOSLL 


86 


1436 


A 


1215 


3 


405 


LPSHTCGNPGRLPNGIQQGSTFNLGDKVRYSC 

NLGFFLEGHAVLTCHAGSENSATWDFPLPSC 

RADDACGGTLRG/AEWHHLQPPLPLG/ATKN 
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SEQID 
MU: 01 
nucl- 
eouuc 
seq- 
uence 


SEQID 

01 

peptide 
seq- 
uence 


Met 
noa 


SEQ 
IL) NU: 
in 

09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=A!anine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine ; G=Glycine, H-Histidine s 
1=1 so leucine, K=Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine s R=Arginine, S=Serine, 
T=Threonine, V= Valine, W-Tryptophan, 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














NADCTWTILAELGDTIALVFIDFQLEDGYDFL 

c\rrnTcroQT \i/ 
fc V 1 kj i bOooL W 


87 


1437 


A 


1216 


226 


964 


GTARFGPMVGFGANRRAGRLPSLVLGVLLV 
VIVVLAFNYWSISSRHVLLQEEVAELQGQVQ 
RTEVARGRLEKRNSDLFA WGHA QETDRPEG 
GRLRPPQQPAAGQRGPREEM\EDDKVKLQNN 
ISYQMADIHHLKEQLAELRQEFLRQEDQLQD 
YRKNN I YLVKJ<i.LYbbrQLGQQMKELRAQH 
EENIKKLADQFLEEQKQETQKIQSNDGKELDI 
NNQVVPKNIPKVAENVADKNEEPSSNHIPHG 


88 


1438 


A 


1218 


1 


534 


PEFGTTISCGYLMATDVSRRPSVHKAVKIHQE 

RVKSAGAWIIHPYSDFRFYWDLIMLLLMVGN 

UVLPVGITFFKEENSP\PWIVFNVLSDTFFLLD 

LVLNFRTGIVVEEGAEILLAPRAIRTRYLRTW 

FLVDLISSIPVDYIFLWELEPRLDAEVYKTAR 

ALRIVRFTKILSLLRL 


89 


1439 


A 


1223 


1 


743 


MGFDEVFMINLRRRQDRRERMLRALQAQEIE 

CRLVEAVDGKVGMLTRSNAAPGRHLAMLET 

LVVVAPRFVDADNLILNPDTLSLLIAENKTVV 

APMLDSRAAY SNFWCGMTSQGYYKRTPAYI 

PIRKRDRRGCFAVPMVHSTFLIDLRKAASRNL 

\AFYPPHPDYTWSFDDIIVFAFSCKQ\AEVQMY 

VCNKEEYGFLPVPLRAHSTLQDEAESFMHVQ 

LEVMVPSSPSSAQSMAWSADHIGLVISYL 


90 


1440 


A 


1227 


2 


349 


NKTSFIFYLKNIVVADLIMTLTFPFRIVHDAGF 
GPWDFKFILCRYTSVLFYANMDTSIWLGLIT/ 
YDRY/WKWRHL/WDSWMTGI/SFTRVYLLG 
LGARLVWFGKLILAKGGHGGISWL 


91 


1441 


A 

• 


1245 


3 


1937 


LGSSDVRAPQRSELGAESPSRMVASQAYNLT 

SALTPILTRSRVLNEEPLTLAGRSRAPANLSD 

WQLIFLVDSNPFPFGYISNYTVSTKVASMAF 

QTQAGAQIPIERLASERAITVKVPNNSDWAAR 

GHRSSANSVWQPQAFVGAVVTLDSSNPAAV 

LHLQLNYTLLDGRYLSEEPEPYLA VYLHS EPR 

PNEHNCSASRR1RPESLQGADHRPYTFFISPGT 

RDPVGSYRLNLSSHFRWSALEVSVGLYTSLC 

QYFSEEDVVWRTEGLLPLEETSPRQAVCLTR 

HLTAFGTSLFVPPSHIRFVFPEPTADVNYIVML 

TCAVCLVTYMVMAAILHKLDQLDASRGRAIP 

FCGQRGRFKYEILVKTGWGRGSGTTAHVGIM 

LYGVDSRSGHRHLDGDRAFHRNSLDIFQIATP 

HSLGSMWKIRVWHDNKGLSPAWFLQHIIVRD 

LQTARSTFFLVNDWLSVETEANGGLVEKEVL 

AASKASFRVPTPSVAALLRFRRLLVAELQRGF 

FDKHIWLSIWDRPPRSCFTRIQRATCCVLLICL 

FLGANAVWYGAVGDSAYSTGRVSRLNPLSV 

D TVAVGL VS S V WYP V YLAILFLFRMSRS KV 

GWGWGPGSTGNGAWASAPCPEPPLSSAAAR 

GKGVHQRLLGKGQHT 


92 


1442 


A 


1246 


5 


562 


VFDEENILNELNDPLREEIVNFNCRKLVATMP 

T t? A "M A I^DATT7\ /T A KAJ Off D /E , /~\D/~' T\ VT TD t?/^ 1 

Lr AlNAL»rlNr V 1 AMLoi^KrbvrvfrOU Y liKbtj 
AVGKKMYFIQHGVAGVITFCSSKEMKLTDGS 
YFGEICLLTKGRRTASVRADTYCRLYSLSVD 
NFNE VLEE YPMMRRAFETV AI DRLDRIGKKN 
SILLQKFQKDLNTGVFNNQENEILKQIVKH 


93 


1-443 


A 


1249 


180 


901 


TVPPPPGGPSPAPLHPKRSPTSTGEAELKEERL 
PGRKASCSTAGSGSRGLPIASSPMVSSAHNPN 
KAEIPERRKDSTSTPNNLPPSMMTRRNTYVCT 
ERPGAERPSLLPNGKENSSGTPRVPPASPSSHS 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 



SEQID 
NO: of 
peptide 
seq- 
uence 



94 



1444 



95 



1445 



96 



1446 



91 



1447 



98 



1448 



99 



1449 



Met 
hod 



SEQ 
ID NO: 
in 

USSN 
09/496 
914 



1261 



Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



1282 



1294 




1304 



1306 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



385 



550 



1456 



2057 



118 



453 



1660 



Amino acid sequence (A=Alanine OCysteine," 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalaninc, G=Glycine, H=Histidine ; 
I=Isoleucine, K=Lysine., L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine s 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine s X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 



LAPPSGERSRLARGSTIRSTFHGGQVRDRRAG 
GGGGGGVQNGPPASPTLAHEAAPLPAGRPRP 
TTNLFTKLTSKLTRRVADEPERIGGPEVTRRP 
RQEDHLSPGGRGCSEL 



KFSQWGLTKPKLSNASP/WISLVKKLMKKWS 

VTQNLTFREQLEAGIRYFDLRVSSKPGDADQ 

EIYFIHGLFGIKVWDGLMEIDSFLTQHPQE1IFL 

DFNHFYAMDETHHKCLVLRIQEAFGNKLCPA 

CR 



GPRDNPG\EDPRFEIVEHFGIAWFTFELVARFA 

VAPDFLKFFKNALNLIDLMSIVPFYITLVVNL 

WESTPTLANLGRVAQVLRLMRIFRILKLARH 

STGLRSLGATLKYS YKEVGLLLL YLSV GISIFS 

WAYTIEK^MEGLATIPACWWWATVSMTT 

VGYGDWPGTTAGKLTASACILA 



QLLPPSNRENAGLLVGRCLCSAALRPVGDLIT 
SSGQVAVRNAPQAGSAKAGKGKFQDNFEFIQ 
YFKKFFDANCNEKDYNPVAAGQGQETEVAP 
SIVAPVLNKPNQCPEGYICVKAGRNPNYGYT 
SFDTFSWAFLSLFRLMTQDYWENLYQLTLRA 
AETTYMIF/LV/LVILLGSLYLVTLILAV/VAMA 
YEEQNQATLEEAEQKEAEFQQMLEQLKKQQ 
EAAQQAATATASEHSREPSAAGRLSDSSSEAS 
KLSSKSAKERRNRRKKRKQKEQSGGEEKDED 
EFQKSESEDSIRRKGFRFSIEGNRLTYEKRYSS 
PHQSLLSIRGSLFSPRRNSRTSLFSFRGRAKDV 
GSENDF ADDEH STFEDNESRRDSLFVPRRHGE 
RRNSNLSQTSRSSRMLAVFPANGKMHSTVDC 
NGWSLVGGPSVPTSPVGQLLPEVIIDKPATD 
DNGTTTETEMRKRRS S SFHVSiVfDFT ,EnPS QR 



IQTQLPTKSSQQLRKGGNCVRCKMQMNFIAE 
EVLLKYR1TFYN>RnIKGPNMLYIEIKAFVHFMI 
NRYLSYGSGPKRFPLVDVLQYALEFASSKPV 
CTSPVDDIDASSPPSGSIPSQTLPSTTEQQGALS 
SELPSTSPSSVAAISSRSVIHKPFTQSRIPPDLP 
MHPAPRHITEEELSVLESCLHRWRTEIENDTR 
DLQESISRIHRTIELMYSDKSMIQVPYRLHAV 
LVHEGQANAGHYWAYIFDHRESRWMKYNDI 
AVTKSSWEELVRDSFGGYRNASAYCLMYIN 
DKAQFLIQE\DLIKTGQPLVGIETLPPDLRDFV 
EEDNQRFEKELEEWDAQLAQKALQEKLLAS 
QKLRESETSVTTAQAAGDPKYLEQPSRSDFSK 
HLKEETIQIITKASHEHEDKSPETVLQSAIKLE 
YARLVKLAQEDTPPETDYRLHHVVVYFIQNQ 
APKKIIEKTLLEQFGDRNLSFDERCHNIMKVA 
QAKLEMIKPEEVNLEEYEEWHQDYRKFRETT 
MYLIIGLENFQRESYIDSLLFLICAYQNNKELL 
SKGLYRGHDEEUSHYRRECLLKLNEQAAELF 
ESGEDREVNNGLIIMNEFIVPFLPLLLVDEMEE 
KDILAVEDMRNRWCSYLGQEMEPHLQEKLT 
DFLPKLLDCSMEIKSFHEPPKLPSYSTHELCER 
FAR1MLSLSRTPADGR 



SGPSSRAIYLHRKEYSQNLTSEPTLLQHRVEH 
LMTCKQGSQRVQGPEDALQKLFEMDAHGRV 
WSQDLELQVRDGWLQLLDIETKEELDSYRLD 
SIQAMNVALNTCSYNSILS 



CGYFCHTTCAPQAPPCPVPPDLLRTALGVHPE 
TGTGTAYEGFLSVPRPSGVRRGWQRVFAALS 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine s 
D~Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
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Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *-Stop codon, 
/=possible nucleotide deletion, \=possib!e 
nucleotide insertion 














DSRLLLFDAPDLRLSPPSGALLQVLDLRDPQF 

SATPVLASDVIHAQSRDLPRIFRVTTSQLAVPP 

TTCTVLLLAESEGERERWLQVLGELQRLLLD 

ARPRPRPVYTLKEAYDNGLPLLPHTLCAAILD 

QDRLALGTEEGLFVIHLRSNDIFQVGECRRVQ 

QLTLSPSAGLLVVLCGRGPSVRLFALAELENI 

EV\EVPKIPESRGCQVLAAGSILQARTPVLCVA 

VKJIQVLCYQLGPGPuPWQRRIRELQAPATVQ 

SLGLLGDRLCVGAAGGFALYPLLNEAAPLAL 

GAGLVPEELPPSRGGLGEALGAVELSLSEFLL 

LFTTAGIYVDGAGRKSRGHELLWPAAPMGW 

GYAAPYLTVFSENSIDVFDVRRAEWVQTVPL 

KKWRPLNPEG SLFL YGTEKVRLTYLRNQLAE 

KDEFDIPDLTDNSRRQLFRTKSKRRFFFRVSE 

EQQKQQRREMLKDPFVRSKLISPPTNFNHLV 

H V Or AN OKrG ARDKSP 


100 


1450 


A 


1318 


918 


190 


SLCVPGPVDTGTFAVMSVMVGSVTESLAPQA 

LNDSMTNETARDAARVQVASTLSVLVGLFQV 

GLGLIHFGFVvTYLSEPLVRGYTTAAAVQVF 

VSQLKYVFGLHLSSHSGPLSLIYTVLEVCWKL 

PQSKVGTVVTAAVAGVVLWVKLLNDKLQQ 

QLPMPIPGELLTLIGATGISYGMGLKHRFEAG\ 

PPVAPNTQLFSKLVGSArTIAVVGFAIAISLGK 

IFALRHGYRVDSNQVWVMRDV 


1 A1 
101 


1 A C 1 

1451 


A 

A 


1353 


220 


445 


DWPDLFTYPLIGSPKCFQSARPE\RMYRRTVR 
SSHGNHALQEVLPRSGHGTEFTKQKHLEAAD 
HGHPPARMSIFSR 


102 


1452 


A 


1363 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGEN 

WIFGDFMCKFIRFSFHFNLYSSILFLTCFSIFRY 

CVIIHPMSCFSIHKTRCAWACAVVWIISLVA 

VIPMTFLITSTNRTNRSACLDLTSSDELNTIKW 

YNLILTA\LLCLPLVIVTLCYTTIIHTLTHGHAN 

\DSCLKQKARRLTILLL 


103 


1453 


A 


1371 


2 


410 


CHSTESSSDFILPGDYLLGGLCPLHSGCLQV\C 
SrwEHGYHLFQAMRLAVEEn^lNSTALLPNITL 
GYQLYDVCSDSANVYATLRVLSLPGQHHJEL 
QGDLLHYSPTVLAVIGPDSTNRAATTAALLSP 
FLVPMLLEQ 


104 


1454 


A 


1376 


3 


432 


NSRVEDRS/NMSLWTQNITVCPVRNVTRDGG 
rGPWDrWC^FCbHLDGDNbGoCLORARoCDSP 
RPRCGGLDCLGPAIHIANCSRNGAWTPWSSW 
ALCSTSCGIGFQVRQRSCSNPAPRHGGR1CVG 
KSREERFCNENTPCPVPIF 


105 


1455 


A 


1379 


2 


396 


GLGLLYLIFAAVEGVMRVIGGSNHLAVVLDD 
IJULAVlDSIr v WrlrloLAQ 1 MK 1 LKJLRKNTVICF 
SLYRHFKNTLIFAVLASIVFMGWTTKTFRIAK 

rT\QT\XlTAAT}T> \\r\TT\T\ A TTWfVEt I?\ CT IT T\/TN/fI7I \I7 

t^oUWMtKWVlJlJAr WorLrxoLlLl VIMrLW 

RPSA 


106 


1456 


A 


1383 


1 


432 


EDGHGGWSSRCLVDHAEEGHREPWKRIXIW 

QRGGHEIRFAFYFPGHPLLSPQICLAPETPPRG 
pppvci^i ttpt^i i^/pt pptWiPi Pnvnppncm 

FEIQPQGSPPFLVNCKMTSGTFWTCRTDSRVF 
QNANPSNAAHSEDQPTP 


107 


1457 


A 


1386 


719 


558 


FFFVTRSHSVAQAECSGVFTAHRSLDLVGSSN 
YPALSLQSSWDHRHTWLTFAFL 


108 


1458 


A 


1397 


631 


2 


RVAISLLCAAIFISFMVQSAGKRWPTGVMLM 
VVVLFAFLYSWPIQALLPTYLKTDLAYNPHT 
VANVLSFSGFGAAVGCCV/GGFLGDWLGTRK 
AYVCSLLASQLLIIPVFAIGGANVWVLGLLLF 
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Met 


SEQ 


NO: of 


NO: of 


hod 


ID NO: 


nucl- 


peptide 




in 


eotide 


seq- 




USSN 


seq- 


uence 




09/496 


uence 






914 



109 



110 



111 



112 



113 



114 



115 



117 



118 



1459 



1460 



1461 



1462 



1463 



1464 



1465 



1467 



1468 



119 



120 



1469 



1470 



1402 



1421 



1426 



1434 



Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 



15 



46 



1439 



1463 



1464 




1479 



1485 



1486 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



387 



350 



344 



372 



292 



396 



291 



381 



385 



1497 



398 



999 



Amino acid sequence <A=Alanine OCysteine, 
D-Aspartic Acid. EKJlutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glut amine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, \V=Tryptophan, 
Y=Tyrosine 3 X^Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 



FQQMLGQGIAGILPKLIGGYFDTDQRAAGLG 

FTYNVGALGGALAPIIGALIAQRLDLGTALAS 

LSFSLTFWILRNRRPGKSLVR 



VLVALPDTWTSETVVTEVLGHRVTLPCLYSS 
WSHNSNSMCWGKDQCPYSGCKEAL1RTDGM 
RVTSRKSAKYRLQGTIPRGDV SLTILNPSESDS 
GVYCCRIEVPGWFNDVKINVRLNLQRASTT 



HEDLSSLLTRGSGNQERERQLKKLISLRDWM 
LAELAFPVGVLATCA* SLLSC* YCVILFPCSCF 
FFHSPDALFSLLLLSCYFPSYCFFYYLFFSSSPL 
CLLLASSPFPLFDLLASL 



FTSTMTKPFEKESEQPA*ATLAFGAQTSTTAD 
QCALKPDLSYLNNSSSSSSTPATSAGGGIFGSS 
TSSSNPPVATFVFGQSSDPVSSYGFVNTAESST 
SDSLLFSQDSKLATTS 



TTS WTTSCTRSCT* SG ASSGPG WTPRTTWWR 
SRRSSQRTCSRACSGAWSRTW*RSS*TSSSSC 
STSCSSSSSRSCGRPGGPLGARGVHTTSCLNSC 
MSSSTTSSTTSTF 



HED1MTHYDRLVDE*ALNAGICQRYEKMISG 
M YLGEIVRNILIDFTKKGFLLRGQISEMLKTR 
GIFLTFLLSNFLIVCVLLFYVSFYLFQSCINFVL 



KQQAVPEPHSSTTTPQEQEQNWYGQDLLNLQ 
QRTKVHLPGHKTGPAVAKDTPEPVKKEFTVP 
ATSQGP*SPFSEEPPLPPSNEEVPPTLPP*EPQS 
EDP* KN A * LKQMHAATTHWQQHQQHQ VGC 
QYHGIMQ 



AGS YPSM VWSCHW GVTQKRRAL* VYSFEEG 
GRRKCGQYWPLEKDSRIRFGFLTVSNLGVEN 
MNHYKKSTLEILNPEVNPr^FFT ,V aw qofm 



LPPQRPA*TDSYSTCNVSSGFLAGQSHNIHLQ 
YWTKYQ V WE WLQHFLDTNQLDAN CIPFQEF 
DINGEHLCSMSLQEFTRAAGTAGQLLYSNLQ 
HLKWNGD SLFLCLSLPC 



GTSGGPKRVLVTERFPWQNPLPVNRGQAQR 
VLGPSNSFQRVPLQ AQKLVS SHKPGQNQKHK 
QLQATSVPHPVCMPLNNTQKSKQPLPSAPEN 
NPEEELASDPNNEESL*RPWALEDFEIGRPLG 
KGK 



TYLWL*GNPPFYEKNDGGLFELILRAKDEFNS 

PYWDDMSDSAKHFIRPLTGRDP*KPFPCDQPL 

QHPWIEGHTCLDNNIHQAASEPINNNFAESKR 

NLAFLATGWRHMRKLFMGANLEGPGPTVS 

H 



GTTSKHH+LARSLIRGPFDHDLKPNAATRDQL 

NIIVSYPPTKQLTYEEQDLGWKFRYYLTNQE 

KALTKFLKWVNWDLPQEAKQALELLGKWK 

PMDVKDSLELLSSHYTNPTVRRYAVARLRQA 

DDEDLLMYL 



MGESPAV+GYFVLAGMNSAGLSFGGGAGKY 

LAEWMVHGYPSENVWELDLKRFGALQSSRT 

FLRHRVMEVMPLMYDLKVPHWDFQTGRQL 

RTSPLYDRLDAQGARWMEKHGFERPKYFVP 

PDKDLLALEQSKTFYKPDWFDIVESEVKCCK 

EAVCVIDMSSFTEFEITSTGDQALEVLQYLFS 

NDLDVPVGHIVHTGMLNEGGGYENDCSIARJL 

NKRSFFMISPTDQQVHCWAWLKKHMPKDSN 

LLLEDVTWKYTALNLIGPRAVDVLSELSYAP 
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correspond i 
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of peptide 
sequence 


Amino acid sequence (A-Alanine C^Cysteine, 
D=Aspartic Acid, E^Glutamic Acid, 
F=Pheny]alanine ) G=Glycine, H=Histidine, 
I=Iso]eucine., K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=VaJine, W=Tryptophan, 
i = iyrosine, a— unknown, *=Dtop codon, 
/^possible nucleotide deletion, V=possibIe 
nucleotide insertion 














1VI 1 rlJrirr'bL.r Li'iiiMa V \j Y ANOIK VMoM 1 H 1 
GEPGFMLYIPIEYRWGFTMLSTLVSNS 


121 


1471 


A 


1498 


3 


306 


AQFLLVGWDHIL*LIVL*TNLTELGRTTCDQN 
WPNSPDVLNHGCFYMQCLSKDCTIGYVSRE 
JVLLVAJIlrll VbbrllulrlLQY VoWPDHSVrDU 
SSDFVEFEN 


122 


1472 


A 


1533 


121 


329 


LGLFSFVWTEVLEEPKDFSCETEDFKTLHCT 

WDPGTDTALGWSKQPSQSYTLFES+VGSGYII 

DNFFLA 


123 


1473 


A 


1547 


111 


40S 


DAR1TWKPRNGSSGIWPGDGAK*PPAVEQAE 
RGHVEMIEKLTFLNLHTSEKDKGGNTALHLA 
AKHGHSPAVQVLLAQWQDINEMNEKQQTPL 
HVAADRG 


124 


1474 


A 


1555 


1 


745 


MTFDDDDKNTYGVALVWKXFQTQSLRLSDL 

HRKSHLWRGIVSITLIEGRDLKAMDSNGLSDP 

YVKFRLGHQKYKSKJMPKTLNPQWREQFDF 

HLYEERGGVIDITAWDKDAGKRDDFIGRCQV 

DLSALSREQTHKLELQLEEGEGHLVLLVTLT 

ASATVSISDLSVNSLEDQKEREEILKRYSPLRI 

FHNLKDVGFLQVKVIRAEGLMAADVTGKSD 

PFCVVELNNDRLLTHTVYKNLNPEWNKVFTL 

* VAL VWKKFQTQSLRLSDLHRKSHL WRGI VS 

ITLIEGRDLKAMDSNGLSDPYVKFRLGHQKY 

KSKJMPKTLNPQWREQFDFHLYEERGGVIDIT 

AWDKDAGKRDDFIGRCQVDLSALSREQTHK 

LELQLEEGEGHLVLLVTLTASATVSISDLSVN 

SLEDQKEREEILKRYSPLRIFHNLKDVGFLQV 

KVIRA£GLMAADVTGKSDPFCVVELNNDRLL 

THTVYKNLNPEWNKVFTL 


125 


1475 


A 


1556 


57 


509 


GGPAPNSRYAEP*KNSLAMT*AHADCENYVA 
CGGLDNICSIYNLKTREGNVRVSRELPGHTGY 
LSCCRFLDDSQIVTSSGDTTCALWDIETAQQr 
TTFTGHSGDVMSLSLSPDMRTFVSGACDASS 
KL W DI RDGMC RQS FTGHVSDIN A V S 


126 


1476 


A 


1592 


3 


178 


KSEKSCVSSLAHFGTSCQRDYDAMVKLVETL 
EMLPTCDLADQHNIKFHYAFALNR*ER 




1 All 


■ A 

A 




1 


497 


TESPLLVRPYLPYITKSELHAIMTAGFST1AGS 

VLGAYISFGVPSSHLLTASVMSAPASLAAAKL 

FWPETEKPKITLKNAMKMESGDSGNLL*AAT 

QGASSSISLVANIAVNLIAFLALLSFMNSAXA 

WVGNMFDYPQLSFELICSYIFMPFSFMMGVE 

WrUor Ivl 


128 


1478 


A 


1619 


286 


486 


CCMNSICAQESVFKNVLCNPPALSEMPDVKA 
EDEVDFRASSISEEVAVGSIAATLKMKQGPM 
TQAINR 


129 


1479 


A 


1627 


1 


395 


PTRGALRYWIFGRFLCNIWAAVDVRCCTATI 
MGLCII SIDRYVG VS YPLRYF n VTQRRGLMA 
LLCVWALSLVIYIGPLLGWRHPAPEDETICQI 
NEEPGYVLFSTPGSFYLPLAIMLVMN+RVYRV 
AKTE 


130 


1480 


A 

A 


1 DjO 


z 


H- Ou 


ECHNIPCEKGDKLRLFCFRLRKRENMSKLMS 
EMHSFIQIQKNTNQRSHDSRSMALPQEQSQHP 
KPSEAS'l "IXPESHLKTPQMPFri PSSSSFTKVT 
KDKDIK*LLFNLYSSVEILPEVLHLKT 


131 


1481 


A 


1651 


607 


3 


LAEGGDVFDCVLNGGPLPESRAKALFRQMVE 
AIRYCHGCGVAHRDLKCENALLQGFNLKLTD 
FGFAKVLPKSHRELSQTFGGSTA YA APEVLQ 
GIPHDSKKGDVWSMGWLYVMLCASLPFDD 
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seq- 
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SEQ ID 
NO: of 
peptide 
seq- 
uence 



132 



1482 



133 



1483 



134 



1484 



135 



1485 



136 



1486 



Met 
hod 



137 



1487 



SEQ 
ID NO: 
in 

USSN 

09/496 

914 



1656 



1660 



1666 



1673 



1678 



1680 



Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



150 



1276 



525 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



48 



406 



466 



417 



Amino acid sequence (A^Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, **=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 



TDIPKMLWQQQKGVSFPTHLSISADCQDLLK 
RLLEPDMILRPSIEEVS WHP WLAST* *KQ WQV 
LSNKVGGESKPKKKK 



LVAKSLLYCGCLFFLLQLAKNVGNNSFNDIM 
EANLTSPSPKPTPSSDM*VFLIY*TYFGAWHV 
VDAQ 



RKHIKLLIQKLSDVP*ECQNNQL*KLTEICEKE 

KKEFKKKMDDQRPEKJTEA*SKI>KSPMEEEK 

TEMIRSYIQEVGRYIKRLEEAQSKRLEKLREK 

HKEIRQPILDEKPKGEGSSSFLSETCHEDTSWF 

PNFTP 



PGSTHASAR1TIY*L*IILSNATEVDNNFSKPPP 

FFPAGAPPASSSSSSSSSSPPTVSTAPPLIPPPGF 

PPPPGAPPPSLIPTIESGHSSGYDSRSARAFPYG 

NVAFPHLPGSAPSWPSLVDTSKQWDYYARSS 

SSSSSSSSSSSSSPRDRDRER*RTRERERERDHS 

PTPSVFNSDEERYRYREYAERGYERHRASRE 

KEERHRERRHREKEETRHKSSRSNSRRRHESE 

EGDSHRRHKHKKSKRSKEGKEAGSEPAPEQE 

STEATPAE 



2999 



PTRPVNSSQAFALVYYTLGALGGNLIAHMGL 
GYRYWAGIGVLQSCESALTHYRLVANHVAS 
DISLTGGSWQRIRLPDEVENPGMNSGMLQE 
DLIQYYQFLAEKGDVQAQVGLGQLHLHGGR 
G V* QNHQRAFDYFNL AA 



ANTSLSSAAVSAVSPPPCRTSTATTLPPPMPSF 
FCVFPSPSMSPSPSEFLSCIASVSRVHSLSSSSS 
GSSSTASSLNFSAIMGSSSATASWVLSTASTPP 
CPSALPSSPAQES*SLAASSSAWPVAGISPSGA 
CTFPAGSASGAAKAPSPSWRCPSFRALFSLL] 



AHRJDEIQRKFDALRNSCTVITDLEEQLNQLTE 

DNAELNNQNFYLSKQLDEASGANDEIVQLRS 

EVDHLRREITEREMQLTSQKQTMEALKTTCT 

MLEEQVMDLEALNDELLEKERQWEAWRSVL 

GDEKSQFECRVRELQRMLDTEKQSRARADQ 

RUESRQWELAVKEHKAEILALQQALKEQK 

LKAESLSDKLNDLEKKHAMLEMNARSLQQK 

LETERELKQRLLEEQAKLQQQMDLQKNHIFR 

ETQGLQEALDRADLLKTERSDLEYQLENIQV 

EYSHEKVXMEGTISQQTKUDFLQAKMDQPA 

KKKKVPLQYNELKLALEKEKARCAELEEALQ 

KTRIELRSAREEAAHRKATDHPHPSTPATARQ 

QI AMS AI VRSPEHQPS AMSLLAPPS SRRKES ST 

PEEFSRRLKERMHHNIPHRFNVGLNMRATKC 

AVCLDTVHFGRQASKCLECQVMCHPKCSTC 

LPATCGLPAEYVTHFTEAFCRDKMNSPGLQT 

KEPSSSLHLEGWMKVPRNNKRGQQGWDRK 

YTVLEGSKVLJYDNEAREAGQRPVEEFELCLP 

DGDVSIHGAVGASELANTAKADVPY1LKMES 

HPHTTCWPGRTLYLLAPSFPDKQRWVTALES 

WAGGRVSREKAEADAKLLGNSLLKLEGDD 

RLDMNCTLPFSDQVVLVGTEEGLYALNVLK 

NSLTHVPGIGAVFQIYIIKDLEKLLMIAGEERA 

LCLVDVKKVKQSLAQSHLPAQPDISPNIFEAV 

KGCHLFGAGKIENGLCICAAMPSKWILRYN 

ENLSKYCIRKEIETSEPCSCIHFTNYSILIGTNK 

FYE1DMKQYTLEEFLDKNDHSLAPAVFAASS 

NSFPVSIVQVNSAGQREEYLLCFHEFGVFVDS 
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sequence 
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Amino acid sequence (A=Alaninc C-Cysteine, 
I>=Aspartic Acid, E=Glutamic Acid, 
F=PhenyIalanine, G^Glycine, H=Histidine, 
r=Iso(eucine, K=Lysine, L=Leucine, 
M=Mcthioninc, N=Asparagine, P=Proline, 
Q^GIutamine, R=Arginine s S^Sennc, 
T=Threonine, V=Valine, W^Tryptophan, 
Y=Tyrbsine, X-UnJcnown, *«Stop codon, 
/=possible nucleotide deletion, Y=possible 
nucleotide insertion 














YGRRSRTDDLKWSRLPLAFAYREPYLFVTHF 
NSLEVIEIQAkSSAGTPARAYLDIPNPRYLGPA 
ISSGAIYLASSYQDKLRVICCKGNLVKESGTE 
HHRGPSTSRR+PASPLPQYQGQRAFLQGRRK 


138 


1488 


A 


1686 


2 


526 


GRPQGPAPGAGSPPESGPGLWAALGCSLVWV 
PLCCLGGAAGRL*ARSGKSGLRRRRAHAGPP 
PGGPCNSCP*CSAPESGGRGPLPGPGTGGVCS 
CWTRG CQTTARTAAAAAAPGPAGRRPPGG A 
PQN GSCAASASQEAAAPPPMCPPGRRW AVAS 
PPETRCPAAPGTRCRRLEAA 


139 


1489 


A 


1693 


3 


376 


LPSMSNCTSCFRLQSRTES*IRQAGHLLGRNE 
FIETKALGCAWFSLCYYLVLYFESSHKVDFVF 
I V*CFSTPPGA QMTIMSQACAERCNIMRLVDR 
RWAGIAKGVGTQKIIGRVHLGEQKALGL 


140 


1490 


A 


1704 


3 


376 


ERTNKFIKEUMDGKNLIAATKSLSVAQRKFA 
HSLRDFKFEF1GDAVTDDERC1DASLREFSNFL 
KNLEEQREIM VS*EGCKLISQLSRGKKJ WI WK 
LVLVEVVKHLSLGTVVHCNGKMRFPEP 


1 A 1 

141 


1 A (\ 1 

1491 


A 


1743 


1 


362 


LITNKVFVARELSCLDVHLDSTGSTAVVADQ 
DKLELELVLKGSYEDTQTSFLGTASAFRFHY 
MAAL*TELSGRLRSSKSNGWNGDNSTGYLTV 
PLRPLTIVKEVTMDVPAPNVRGLNWMG 


142 


1492 


A 


1769 


1 


406 


NNPSTLPRGS*PMSPRTTMGRRRQRRREHKSS 

LSLASSTVGPGGQIVHTETTEVVLCGDPLSGF 

GLQLQGGIFATETLSSPPLVCFIEPDSPAERCG 

LLQVGDRVLSINGIATEDGTMEEANQLLRDA 

ALAHKVV 


143 


1493 


A 


1789 


1 


447 


QMLRNGGDQNT VPD YHFADRIRELL* PTEDQ 

KNCIP*DTYLRPSALGNIVEEVTHPCSPGPCPA 

NELCEVNRKGCTSGDPCLPYFCVQGCKLGQA 

SDFIARQGTLIQVPSSAGEVECYKICSCGQSGL 

LENCMEMHCMDLPTDTSALVR 


144 


1494 


A 


1814 


1 


404 


PGRRFRPRLSQAGTDSGS*VFPDSFPSAPAEPL 

PYFLQEPQDAYIVKNKPVELRCRAFPATQIYF 

KCNGEWVSQNDHVTQEGLDEATGLRVREVH 

IEVSRQQVEELFGLEDYWCQCVAWSSAGTTK 

SRRAYVRI 


145 


1495 


A 


1827 


26 


448 


XVEEKHADTWRSXCLSDFFFHAAKXLCXE*N 
CGDAISLSVGDHFGKGNGLTWAEKFQCEGSE 
THLALCPIVQHPEDTCIHSREVGWCSRYTDV 
RLVNGKSQCDGQVEINVLGHWGSLCDTHWD 
PEDARVLCRQLNCGTAL 


146 


1496 


A 


1828 


574 


333 


QHEGGDLRRRQLGEIQLTVRYVCLRAASAC* 
SMAAET*HHVPASGADPYVRVYLLPERKWA 
CRKKTSVKRKTLEPLFDET 


147 


1497 


A 


1855 


1 


372 


ERLVLTSEHCLVLTLFWPSWTYHTLLLSRQH 

VRRLPKLTHAEHDI-ILASIMNKLLTNYDNLFE 

TSVTYSMG*HGAPTGSEAGANWNH**LHAH 

YYPPLLRSDTVRKFMVGSQMLAQAQRDLTPE 

Q 


14.8 




A 


10/7 




n 

1 


LLaALDDKUG IQPSASFSNAPTIVCVTACPAG 

IAHTYMAAEYLEKAGRKLGVNVYVEKQGAN 

GIEGRLTADQLNSATACIFAAEVAIKESERFN 

GIPALSVPVAEPIRHAEALMQQALTLKRSDET 

RTVQQDTQPVKSVKTELKQALLSGISFAVPLI 

VAGGTQVA*AV*RQGISSLHDVQVRTWNS 


149 


1499 


A 


1880 


611 


24 


GLNSENALSNEAMERGWQCLRLFAERLQDIP 
PSQIRVVATATLRLAVNAGDFIAKAQEILGCP 
VQVISGEEEARLIYQGVAHTTGGADQRLVVD 
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IGGASTELVTGTGAQTT*LFSLSMGCVTWLER 
YF ADRN LGQENFD AA QKAARE VLRP V AD EL 
RYHSWKEVRGASVTVQALQEIMMAQGMDE 
RITMEIWPVD 


150 


1500 


A 


1894 


2 


750 


GRVDFFHTDYRPLIRDSNNYVLDEQTQQAPH 

LMPPPFLVDVDGNPHPTKYQRLVPGRENSAD 

EHLIPQLGYVATSDGEVIEQIISLQTNDNDERS 

PESSILDGMIRQLQQQQDQRMGADQDTIPRG 

LSNGEETPRRGFRRLSLDIQSPPNIGLRRSGQV 

EGVRQMHQNAPRSQIATERDLQAWKRRWV 

PEVPLGIFRKLEDFRLEKGEEERNLYIIGRKRK 

TLQLSHKSDSVGLVSQSRPRTCRRKYP 


151 


1501 


A 


1900 


141 


785 


GKTIQIQTTMQNKYKTVQKQYKTIPKNKKA 

MEMQIKKQFQDTCKVQTKQYKALKNHQLEV 

TPKNEHKTILKTLKDEQTRKLAILAEQYEQSI 

NEMMASQALRLDEAQEAECQALRLQLQQEM 

ELLNAYQSKJKMQTEAQHERELQKLEQRVSL 

RRAHLEQKIEEELAALQKERSERUCNLLERQE 

REIETFDMESLRMGFGNLVTLDFPKEDYR 


152 


1502 


A 


1915 


2 


377 


LVRLLDTQRDGLQNYEALLGLTNLSGRSDKL 

RQKIFKERALPDIENYMFENHDQLRQAATEC 

MCNMVLHKEVQERFLADGNDRLKLVVLLCG 

EDDDKVQNAAAGALAMLTAAHKKLCLKMT 

QVTT 


153 


1503 


A 


1921 


1 


237 


AYQSLRLEYLQIPPVSRAYTTACVLTSAAVQL 
ELITPFQLYFIPELIFKHFQIWRLiTNFLFFVPFG 
FNFLLYMIFLYT 


154 


1504 


A 


1928 


2 


354 


EMVEGGEGKMCINTEWGGFGDNGCIDDIRTR 

YDTEVDEGSLNPGKQRYEKMTSGMYLGEIY 
Ron .ini ncnm t frhoiciprt T3Tnr,rPFTOEue_ . 

QIESDRLALLQVRRILQQLGLD 


155 


1505 


A 


1929 


2 


369 


TEIAKIKMEAKKKYEKELTMFQNDFEKACQA 
KSEALVLREKSTLERIHKHQEIETKEIYAQRQ 
LLLKDMDLLRGREAELKQRVEAFESYQLELK 
DDYIIRTYRLIEDDRINIQISGHWQESP 


156 


1506 


A 


1935 


1 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENEL 
DEDMHQKIAREMNLSETAFIRKLHPTDNFAQ 
RSCFGLIWFrPTTDLQILTSSILPSn. 


157 


1507 


A 


1936 


584 


305 


ESKVNNEKFRTKSPKPAESPQSATKQLDQPTA 
AYEYYDAGNHWCKDCNTICGTMFDFFTHMH 
NKKHTQGQFQKSSDFQKEELQQTFLPPERQG 


158 

• 


1508 

* 


A 


1939 


1 


423 


TTHRLNVTAEPPCTSMPIYWMPDVPHRCTTA 
NTCPVDLTDYCAQNGFYCLVYGFLPYGSLED 
RLHCQTQACPPLSWPQRLDILLGTARA1QFLH 
QDSPSLIHGDIKS SNVLLDERLTPKLGDFGL A 
RFSRFAGSSPIQSSM 


159 


1509 


A 


1974 


3 


401 


HTSTARLLLHRGAGKEAVTSDGYTALHLAAR 
NGHLATVKLLVEEKADVLARGPLNQTALHL 
AAAHGHSEVVEELVSADVIDLFDEQGLSALH 
LAAQGRHAQTVETLLRHGAfflNLQSLKFOGG 
HGPAATLLR \ 


160 


1510 


A 


1982 


2 


417 


KFLKDLEKQYNKEEPHLSEIGSCFLQNQEGFA 
IY SE YCNNHPGACLEL ANLMKQGKYRHFFEA 
CRLLQQMIDIA1DGFLLTPVQKJCKYPLQLAEL * 
LKYTTQEHGDYSNIKAAYEAMKNV ACLINER 
KRKLESIDK1A 


161 


1511 


A 


1984 


4 


770 


RETGSVSLSPSGLEGAESYAVSPILYSSPDVKE 
LWLETLQGQRHSHTGVKSTPGQSAAILMKXR 
SSHNASKTLNANNMETLIECQSEGDIKEHPLL 
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ASCESEDSICQLIEVKKRKKVLSWPFLMRRLS 
PASDFSGALETDLKASLFDQPLSIICGDSDTLP 
RPIQDILTILCLKGPSTEGIFRRAANEKARKEL 
KEELN SGDAVDLERLP VHLLA VVFKDFLRSIP 
RKLLS SDLFEEWMGALEMQDEEDRIEALK 


162 


1512 


A 


1986 


864 


501 


LLNSGLFSAPDGSNLEMRLTRGGNMCSGRIEI 
KFQGRWGTVCDDNFNIDHASVICRQLECGSA 
VSFSGSSNFGEGSGPIWFDDLICNGNESALWN 
CKHQGWGKHNCDHAEDAGVICSSKD 


163 


1513 


A 


2001 


419 


187 


AVDLSIDESSLTGETTPCSKVTAPQPAATNGD 
LASRSNIAFMGTLVRCGKAKGVVIGTGENSE 
FGDIINLSTFVVHS 


164 


1514 


A 


2012 


284 


597 


SLLCLFPGTSTVVCKPIVIETQLYVIVAQLFGG 
SHr^KRDSFANKFIKIQAIEILKIRKPNDIETFKl 
ENNWYFWADSSKAGFTTIYKWERETGFYSH 
QSFTR 


165 


1515 


A 


2013 


2 


403 


EDPEELGHF YD YPMALFSTFELFLTIIDG PAN Y 

NVDLPFMYSITYAAFAIIATLLMLNLLIAMMG 

DTHWRVAHERDELWRAQIVATTVMLERKLP 

RCLWPRSGICGREYGLGDRWILRVEDRQDLN 

RQRIQRYA 


166 


1516 


A 


2019 


2 


927 


CCQREGLGLKAWQILLSHGRNGLPGEPASS 

QGLSAASSTPVFHLALQIDSAPDNIDWVEMLF 

NKNMVTERLQNVMVLEQCFSDSSSLYRFLTY 

SYLLAFNVWLLLAPVTLCYDWQVGSIPLVETI 

WDMRNLATIFLAVVMALLSLHCLAAFKRLE 

HKEVLVGLLFLVFPFIPASNLFFRVGFVVAER 

VLYMPSMGYCILFVHGLSKLCTWLNRCGATT 

LIVSTVLLLLLFSWKTVKQNEIWLSRESLFRS 

GVQTLPHNAKVHYNYANFLKDQGRNKEAIY 

HYRTALNNNKAWDYLCWRFRKTLTDLP 


167 


1517 


A 


2025 


696 


71 


AAASAASSLTVTLGRLASACSHSILRPSGPGA 

ASLWSASRRFNSQSTSYLPGYVPKTSLSSPPW 

PEWLPDPVEETRHHAEWKKVNEMIVTGQY 

GRLFAWHFASRQWKVTSEDLILIGNELDLA 

CGERIRLEKVLLVGADNFTLLGKPLLGKDLV 

RVEATVIEKTESWPRimiRFRKRKNFKKKRIV 

TTPQTVLRINSIEIAPCLL 


168 


1518 


A 


2046 


2 


366 


HLQVAARVFMPLQAVDSAPKPLKGQAQAPQ 
RLQGAARVFMPLQAQVKAKASKPLQMQIKA 
PPRLRRAARVLMPLQAQVRAPRLLQVQSQVS 
KKQQAQTQTSEPQDLDQVPEEFQGQDQVUl 


169 


1519 


A 


2049 


1 


945 


QNLEDREVLNGVQTELLTSPRTKDTLSDMTR 

TVEISGEGGPLGIHVVPFFSSLSGRILGLFIRGI 

EDNSRSKREGLFHENECIVKINNVDLVDKTFA 

QAQDVFRQAMKSPSVLLHVLPPQNREQYEKS 

VIGSLNIFGNNDGVLKTKVPPPVHGKSGLKTA 

NLTGTDSPETDASASLQQNKSPRVPRLGGKJPS 

SPSLSPLMGFGSNKNAKKIKIDLKKGPEGLGF 

TVVTRDSSIHGPGPIFVKNILPKGAAIKDGRLQ 

SGDRIL EVNGRD VTGRTQEEL VAMLRSTKQG 

ETASL VIARQ EGHFLPRELVMFRSQSH 


170 


1520 


A 


2050 


363 


1 


PVATHLTKILNSDEHAWISSAKTLCETVKDF 
VAK VEKT YDKTL ENA WADA VASKCS VLNE 
KLEQLLQALHTDSQAAPVLPGLSPLIVEEDAV 
ESSSEESLGESKEQLGDDVTKPSSQKA 


171 


1521 


A 


2055 


139 


675 


IPSRPWLGRITGLDPAGPLFNGKPHQDRLDPS 
DAQFVDVtHSDTDALGYKEPLGNIDFYPNGG 
LDQPGCPKTILGGFQYFKCDHQRSVYLYLSSL 
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• 


RESCTITAYPCDSYQDYRNGKCVSCGTSQKE 
SCPLLG Y YADN WKDHLRGKDPPMTKAFFDT 
AEESPFCMYHYFVDHTWNKNVR 


172 


1522 


A 


2056 


3 


361 ' 


LIQHKSAVEYAQSHLSLVSMCKESHKCSEPK 
MEWKVKIRSDGTRYITKRPVRDRJLKERALKI 
. KEERSGLTTDDDTMSEMKMGRY WSKEERKQ 
HLVRGKEQRRRREFMMRIRLKCLKES 


173 


1523 


A 


2060 


1 


387 * 


GTRILSMQIPFVGFQPIRTSEHMAAAGVFALL 
QAYAFLQYLRDRLTKQEFQTLFFLGVSLAAG 
AVFLSVIYLTYTGYIAPWSGRFYSLWDTGYA 
KIHIP1IASVSEHQPTTWVSFFFDLHILGCTFPA 
G 


174 


1524 


A 


2071 


74 


443 


LLMGPKAKKSGSKKJCKVTKAERLKLLQEEEE 
RRLKEEEEARLKYEKEEMERLEIQRIEKEKW 
HRLEAKDLERRNEELEELYLLERCFPEAEKLK 
QETKLLSQWKHYIQCDGSPDPSVAQEMNT 


175 


1525 


A 


2083 


139 


486 


AALTWSQPQEFWPMEMQPIVTOMVTVHWV 
AESSTVGWLCALFRVTHVGVGATGHGVVCG 
RRVLCGLPLPSPAPMP1MSLPEGESRKEREVQ 
RLQFPYLEPGHELPATTLLAFLAAV 


176 


1526 


A 


2092 


3 


587 


EGSVNFKFGVLFAKDGQLTDDEMFSNEIGSEP 

FQKFLNLLGDTITLKGWTGYRGGLDTKNDTT 

GIHSVYTVYQGHEIMFHVSTMLPYSKENKQQ 

VERKRHIGNDIVTIVFQEGEESSPAFKPSMIRS 

HFTH IFAL VRYNQQNDN YRLKIFSEE SVPLFG 

PPLPTPPVFTDHQEFRDFLLVKLINGEKATLET 

PCI 


177 


1527 


A 


2103 


44 


427 


GKGQVSLEGRPHRGPLCLGSWWPGSRVPGC 
CDGAWLAWACWVFGNDFPSPASAACSALLG 
CSVSTACLCVPLCSGSPLAPFRRTA Ai .QFtti P 

RAV S VPL IX AE'l'VASL WPALQELARCGNL AC 
RSDLQ 


178 


1528 


A 


2104 


2 


409 


ALQSTLGAVWLGLLLNSLWKVAESKDQVFQ 

PSTAASSEGAWEIFCNHSVSNAYNFFWYLHF 

PGCAPRLLVKGSKPSQQGRYNMTYERFSSSL 

LILQVREADAAVYYCAVEVPNTDKLIFGTGT 

RLQVFPNIQNPD 


179 


1529 


A 


2111 


1 


312 


PTRSSTRPPSLFVHASAKGGEKEEGDDGHYL 
MRTESHTGLKKGGNANLVFMLKRNTEPKKG 
SYHFDLERLRAAHILFEREQEHLAPGGISMPL 
PPPLPLPACLG 


180 


1530 


A 


2116 


3 


366 


TSIKRAIETTDVTRSFGWDSSEAWQQHDVQE 
LCRVMFDALEQKWKQTEQADLINELYQGfCL 
KDYVRSLECGYEGWRIDTYLDEPLVIRPYGSS 
Q AF AS WCTFHLTAC VSLHR1HNSTW 


181 


1531 


A 


2117 


2 


386. , 


YGLGAHFGRLFIQAGINENDFYDGAWCAGR 

NDLQQWIEVDARRLTRFTGVITQGRNSLWLS 

DWVTSYKVMVSNDSHTWVTGKNGSGDMIFE 

GNSEKEIPVLNELPVPMVARYIRINPQSWFDN 

GSICI 


182 


1532 


A 


2123 


1 


493 


RTKTDVYILNLAVADLLLLFTLPFWAVNAVH 

GWVLGKJMCKITSALYTLNFVSGMQFLACISI 

DRYVAVTKVPSQSGVGKPCWnCFCVWMAAI 

LLSIPQLVFYTVNDNARCIPIFPRYLGTSMKAL 

IQMLEICIGFVVPFLIMGVCYFITARTLMKMP 

NIKIS 


183 


1533 


A 


2140 


3 


561 


RQAWHEAFKVRKEILTVICCLLAFCIGLIFVQ 
RSGNYFVTMFDDYSATLPLLIVVILENIAVCF 
VYGIDKFMEDLKDMLGFAPSRYYYYMWKYI 
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br LMLL £>LL1 A b WNJVIGL SPr G Y N A W IbDKAb 

EEFLSYPTWGLAVCASLDVFAILPVPVAFIGR 

RFSLIDDGAGPFCSAAYTTTGCRTPYL 


184 


1534 


A 


2145 


3 


538 


HELTVAAADRGQPPQSSWPVTVTVLDVND 

NPPVFTRASYRVTVPEDTPVGAELLHVEASD 

ADPGPHGLVRFTVSSGDPSGLFELDESSGTLR 

LAHALDCETQARHQLVVQAADPAGAHFALA 

PVTIEVQDVNDHGPAFPLNLLSTSVAENQPPG 

I LVTlLHAIDu DAGAr GRLR YHL 


185 


1535 


A 


2151 


2 


671 


LDKLLDRMEN YNIFNE YILKQ VAAT YI K LG W 
PKNNFNG SL VQA SYQHEELRRE VIMLACSFG 
NKHCHQQASTLISDWISSNRNRIPLNVRDIVY 
CTGVSLLDEDVWEFIWMKFHSTTAVSEKKIL 
LE ALTC SDDRNLLNRLLNLSLNSEVVLDQD AI 
D VIIH V ARNPHGRDL A WKFFRDK WKILNTRI 
RQKTLEFDFAEPLILAFPIILYTAIDNPPLVREH 
E 


186 


1536 


A 


2153 


2 


400 


GPMCDKHSAFAEKFHAGFIDYIVHPLWETWA 
HLALPDAQDILYTLEDNRNWVDSMIPQSPSPP 
LDEQNRDWQGLLENLHVELTLDEEDSEGPEK 
EGEGQTYFTSSKTLCGIVPQNTDSLGETGIHIC 
AHDKSP 


187 


1537 


A 


2158 


227 


442 


FNCFR V ASDSFLENS SLUM1LPLRN ATQEFI IR 

PGAVAYTCNPSTLGGWGGWITRSGVRDQPG 

QHGGTPS 


188 


1538 


A 


2167 


3 


486 


AHLGGAWLTQRSLGSWAAPGPARAAKEVVA 

CIPQNQKMNIWRMKTSKHLQLLSFVLGAVSP 

AWVPYMMVLQENGYGVEEGIPTLLMAASS 

N4DDILAITGFNTCLSIVFSSGCARSSGSRNSKS 

LRTPLGTICEGCDDSSIFSHLDHSSKWSSTYG 

HSGA 


189 


1539 


A 


2168 


2 


412 


EFLSSNQITQLPNTTFRPMFNLRSVDLSYNKL 
QALAPDLFHGLRKLTTLHMRANAIQFVPVRIF 
QDCRS LKFLDIGYNQLKSL ARNSF AGLFKLTE 
LHLEHNDLVKVNFAHFPRLISLHSLCLRRNKV 
AIVVSSLDW 


190 


1540 


A 


2179 


64 


399 


MRLNQNTLLLESFGXXRPYTSEHAPTYHQW 

MKADELLRWTTSEPLTLEHEYAMQRTWLED 

AYECTFIVLDAEKRHAQPGATEESCMVGDVN 

T ITT TTM rrr\i tt fcrp\n T A CD 


191 


1541 


A 


2190 


1 


469 


CLDRAAGIRHERNVIYINETHTRHRGWLARR 
LS YVLFIQERDVHKGMFATNVTEN VLN SSRV 
QEAIAEVAAELNPDGSAQQQSKAVNKVKKK 

AKRILQEMVATVSPAMIRLTGWVLLKLFNSF 

phtvti /~\¥ nvrnr t?\ x \ /f a a tctmi di t l/t d\/ud 
A* WINlQlJ^JVOQLbMVrLAAtr^INL^ 

SH 


192 


1542 


A 


2197 


26 


157 


PSKXGGIRLLLTGTQLYGRFGSAIAPLGDLDR 
DGYNGEGREEPY 


193 


1543 


A 


2236 


2 


383 


EYFPNSIWRSLFSTMDLGDIGFYTYRILQALS 
YTHSKGIMHRDVKPLNILCNSPRNKVILADW 

O t AnT7VXJT5A>TDl^VO\riT\/ATTJ VVT^QPPTT I HVF 
uLAlir Y HrMlvlvi ovrlVAllvI I KorlilLrLiL/ in 

YYDYSLDIWAVGVILLELLTLKLHVFEGGDN 
EQ 


194 


1544 


A 


2241 


105 


409 


RKGVGKMPTSEGRPGQERSDWVTSYKVMGS 
NDSHTW VTVKNGSGDMIFEGNSEKEIPVLNE 
LPVPMGARYIRINPQSWFDNGSICMRMEILGC 
PLPDPNNY 


195 


1545 


A 


2245 


1 




672 


MGVASDWTKRTEYQPGSGSMPLFPSIHLETCD 
GAVSSLQIVTELQTNYIGKGCDRETYSEKSLQ 
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KLCGASSGIIDLLPSPSAATNWTAGLLVDSSE 

MIFKFDGRQG AKIPDG I VPKNLTDQFTITMW 

MKHGPSPGVRAEKETILCYSDKTEMNRHHY 

ALYVHNCRLVFLLRKDFDQADTFRPAEFHW 

KLDQQALAKVDGQPGfCSITRQLQEMPVTIQG 

ISLKPS 


196 


1546 


A 


2256 


1 


396 


FRGTPVSGLTNRDTLAVIRHFREP1RLKTVKP 

GKVINKDLRHYLSLQFQKGSIDHKLQQVIRD 

NLYLRTIPCTTRAPRDGEVPGVDYNFISVEQF 

KALEESGALLESGTYDGNFYGTPKPPAEPSPF 

QPDPV 


197 


1547 


A 


2259 


43 


594 

■ 


QLAIEIGVRALLFGVFVFTEFLDPFQRVIQPEEI 

WLYKNPLGQSDNIPTRLMFAISFLTPLAVICV 

VKIIRRTDKTEIKEAFLAVSLALALNGVCTNTI 

KLIVGRPRPDFFYRCFPDGVMNSEMHCTGDP 

DLVSEGRKSFPSIHSSFAFSGLGFTTFYLAGKL 

HCF1ESGRGKSWRLCAAILPL 


198 


1548 


A 


2275 


3 


404 


TCTTVW1PRMLVDFLSESKTISLPECATQMFF 

FLGFASNNCFIMAAMSYDRYTAIKNPLQYHT 

LMTRBGCLQMMMASWMVGFLFSLCIIVTVFN 

LSLCDLNTIQHYFCDISPWSLACNYTFYHEM 

AIFVLSA 


199 


1549 


A 


2315 


1 


375 


LTQMFFIHALSAIESTILLAMAFDRYVAICHPL 
RHAAVLNNTVTAQIGIVAWRGSLFFFPLPLLI 
KRLAFCHSNVLSHSYCVHQDVMKLAYADTL 
PNWYGLTAILLVMGXDRMFISLSYFLII 


200 


1550 


A 


2334 


2 


409 


PRVRPQQRKMSFFFKTELGEKL VTfCFLFETD F 
SDDPN^PSPDQLKKKAPFTNKKLKAHQTPVD 
ILKQKAHQLASMQ VQ AYNG GN ANPRP ANNE 
EEEDEEDE YD YD YESLSDDNII .F,DRPF.>JK'^r'PT 


201 


1551 


A 


2350 


3 


512 


IS WE AQIAEIIQ W VSDEKDARG YLQALASKM 
TEELEALRSSSLGSRTLDPLWKVKRSQKJLDM 
SARLELQSALEAEIRAKQLVQEELRKVKDAN 
LTLESKLKDSEAKNRELLEEMEILKKKMEEK 
FRADTGKLMLCDSALFEYKYFSNECFYFLFD 
LIVTLEAPTEFQIQY 


202 


1552 


A 


2351 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLL 

NRVLERLAGGATRDSAASDILLDDIVLTHSLF 

LPTEKFLQELHQYFVRAGGMEGPEGLGRKQA - 

CLAMLLHFLDTYQGLLQEEEGAGHUKDLYL 

LIMKDESLYQGLREDTLRLHQLVETVELKIPE 

ENQPPSKQVKPLFRHFRR1DSCLQTRVAFRGS 

DEIFCRVYMPDHSYVTIRSRLSASVQDILGSV 

TEKLQYSEEPAGREDSLILVAVSSSGEKVLLQ 

PTEDCVFTALGINSHLFACFRDSYEALVPLPE 

EIQVSPGDTEIHRVEPEDVANHLTAFHWELFR 

CVHELEFVDYVFHGE 


203 


1553 


A 


2361 


2 


403 


NNLNCAEPLFEQNNSLNVNFNTQKKTVWLIH 

GYRPVGS1PLWLQNFVRILLNEEDMNVJYVD 

WSRGATTF1YNRAVKNTRKVAVSLSVH1KNL 

LKHGASLDNFHFIGGSLGAHISGFVGKIFHGQ 

LGRITGLDP 


204 


1554 


A 


2390 


280 


476 


SPSLLPQCLMSLSDLSLSPAPPSHLSPRCPSPQ 

AGSRLGAMRRCAREMDATPMPPAPSCPSERV 

T 


205 


1555 


A 


2400 


543 


745 


AAVALRD1SWQQPYPMDFYAGSSLGPWTVN 

HGQDRRPHAPGRPARGKVQEGSARPPSAVAC 

EDCSCR 
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Amino acid sequence (A=Alanine C=(Jysteine 9 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, FHHistidine, 
I^Isoleucine, K=Lysine, L-Leucine 3 
M=Methionine, N=Asparagine, P=Proline, 
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T-Threonine, V=Valine, W=Tryptophan, 
i lyrosine, a— unKnown, *=otop coaon, 
/^possible nucleotide deletion. \=possible 
nucleotide insertion 


206 


1556 


A 


2406 


122 


485 


DLSPDSREDHPQGHRRLLPKRPVRGSLMPGH 
THHPCPVSSTTNDTPDQIWVSVGSLRMGTGG 

\An A XT A OTO'Dl>/^\X/'PlT QQ /^'K'l/'V'WtlTrwrDll Acn/ 

MUANAo 1 orKCWULooUfsKJs.WUi^VrlLAM V 
ESRGGLLATGVGGMCACVPRNQPLTGT 


207 


1557 


A 


2409 


289 


438 


LWTLYRHKQQVQHNHSNRLSCRPSQEDRAT 
HTMVLDKENTLS 


208 


1558 


A 


2413 


64 


492 


VQGTGXXFIAFTEAMTHFPASPVWAGMFFL 

ML1NLGLGSMIGTMAGITTPIIDTFKVPKEMFT 

GGCCVFAFLVGLLFVQRSGNYFVTMFDDYSA 

TLPLTLIVILENIAVAWIYGTKXFMQELTEML 

GFRPYRFYFYMWKFVSP 


209 


1559 


A 


2417 


3 


877 


EKERLLDEWFTLDEVPKGKLHLRLEWLTLMP 

NASNLDKVLTDDCADKDQANDGLSSALLILY 

LDSARNLPIRYKTNEPVWEENFTFFIHNPKRQ 

DLEVEVRDEQHQCPLGNLKVPLSQLLTSEDM 

TVSQRFQLGNSGPNSTIKMKIALRVLHLEKKE 

RPPDHQH S AQVKRPS VSKEGRKTSIKSHMSG 

SPGPGGSNTAPSTPVIGGSDKPGMEEKAQPPE 

AGPQGLHDLGRSSSSLLASPGHISVKEPTPSIA 

SDISLPIATQELRQRLRQLENGTTLGQSPLGQI 

QLTIP 


210 


1560 


A 


2422 


35 


456 


REFAASDLEPFTPTDQPISPEAITQPSCIKRQRA 
AGNPGSLAATIDHKPCSAPLEPKiQASRNQRW 
G A VRAAESLTDI AEP ASPQ VHETPID AS QTQK 
VEPASKSRJFTPELQAKVSHSRERALSTMDATP 
HHAQPQRGEG 


211 


1561 


A 


2431 


1 


164 


RRYSQKLIQHTACQLLRTYPAATRIDSSNPNP 

LMFWLHGIQLVALNYQTDDLPLHLNAAMFE 

ANGGCGYVLKPPVLWDKNCPMYQKFSPLER 

DLDSMDPAVYSLTIVSGQNVCPSNSMGSPCIE 

VDVLGMPLDSCHFRTKPIHRNTLNPMWNEQF 

LFHVHFEDLVFLRFAVVENNSSAVTAQRIIPL 

KALKRGYRHLQLRNLHNEVLEISSLFINSRRM 

EENSSGNTMSASSMFNTEERKCLQTHRVTVH 

GVPG 


212 


1562 


A 


2436 


1 


411 


GIRGTTGHLGCPINDDPSLTLTVSWVMEDKPI 

YIGNGTKKEDDSLTIFAVAKRDHVSDTCGAC 

TDLDHNLDKGYLTVLGEQATPTNRLGALPKG 

RANRTRDLELTYLAERIVRLTWIPGDANNRPI 

TDYDCQIEEHQ 


213 


1563 


A 


2445 


1 


1294 


MSSIGCLWVSRSSQIDGLTAEKSGPEKPHGT 

WLMPELHPKEQILELLVLEQFLSILPEELQIWV 

QQHNPESGEESVTLLEDLEREFDDPGQQVPAS 

PQGPAVPWKDLTCLRASQESTDIHLQPLKTQ 

LKSWKPCLSPKSDCENSETATKEGISEEKSQG 

LPQ EPS FRG1SEHESNL VWKQGS ATGEKLRSP 

SQGGSFSQVIFTNKSLGKRDLYDEAERCLILT 

TDSIMCX^KVPPEERPYRCDVCGHSFKQHSSLT 

QHQRJHTGEKPYKCNQCGKAFSLRSYLIIHQR 

1HSGEKAYECSECGKAFNQSSALIRHRKIHTG 

liJWV.UKUrNcUOJS-Ar oi^oo Y Llirii^Klrl 1 Otivr Y 

ECNECGKTFSQSSKLIRHQRIHTGERPYECNE 
CGKAFRQSSELITHQRIHSGEKPYECSECGKA 
FSLSSNLIRHQRIHSG 


214 


1564 


A 


2461 


1 


615 


GIPGSTISSSRNIFLEDDLAWQSLIHPDSSNTPL 
STRLVSVQEDAGKSPARNRSASITNLSLDRSG 
SPMVPSYETS VSPQANRTY VRTETTEDERKIL 
LDSVQLKDLWKKICHHSSGMEFQDFIRYWLR 
TI-IPNCIVGKELVNWLIRNGfflATRAQAIAIGQ 
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of peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Argmine, S=Serine, 
T=Threonine, V=Valine, ^Tryptophan, 
Y^Tyrosine, X^Unknown, *-Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














AMVDGRWLDCVSHHDQLFRDEYALYRPLQV 
LFSVYCQLECSKLIL 


215 


1565 


A 


2464 


3 


2932 


GPGVRSSQDGMADVFVHLRTAWPRCSFISGQ 

HGPGRHGRRVCSSQDSMADVFVHLRTAWPT 

CSLISGQHGPGESVSYEDDDIPAPASLLHVNA 

AAPALTOPTAPVLCTAPNNTAQKEKVPSGMR 

QRPAGVR1SSRTPDLTCAVSTHSTVPGVRISSC 

TPDLTCAVSIHSTVPSVCISSCTPDLTCAVSTH 

STVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVRISSCTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHSTVPGVRISSCTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTC AVSIHATVPG VRIS SRTPDLTCAVS IH 

ATVPGVRISSCTPDLTCAVSIHATVPGVRISSC 

TPDLTCAVSIHATVPGVRISSRTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVRISSCTPDLTCAVSTH 

STVPGVRISSRTPDLTCAVSIHATVPGVHISSC 

TPDLTCAVSTHSTVPGVRISSRTPDLTCAVSIH 

STVPGVCISSRTPDLTCAVSlHSTVPSVHISSCr 

PDLTCAVSIHSTVPGVRISSRTPDLTCAVSTHS 

TVPGVHISSCTTDLTCAVSIHATVPGVHISSCT 

PDLTCAVSTHTTVPGVR1SSRTPDLTCAVSIHS 

TVPGVRISSCTPDLTCAVSTHSTVPGVR1SSRT 

PDLTCAVSTHLTVPGVRISSRTPDLTCAVSIHA 

TVPGVHISSCTPDLTCAVSIHATVPGVRISSRT 

PDLTCAVSIHATVPGVHISSCTPDLTCAVSTHS 

TVPGVRISSRTPDLTCAVSIHSTVPGVHISSCT 

PDLTCAVSTHSTVPGVfflSSCTPDLTCAVSTH 

STVPGVHISSRIPDLlcJAVSIHATVPSVHISSC 

TPDLTCAVSIHSTVPGLLTSVSQTSTG 


216 


1566 


A 


2477 


1 


414 


FRTKSYRKGSYRCIVSEWIAEQGNWQEIQEK 

AVEVATWIQPTVLRAAVPKNVSVAEGKELD 

LTCNiri'DRADDVRPEVTWSFSRMPDSTLPGS 

RVLARLDRDFLVHSSPHVALSHVDARSYHLL 

VRDVSKENSGYYY 


217 


1567 


A 


2480 


2 


460 


CRTLCEGPQRFEEYEYLGYKAGLYEAIADHY 
MQVLVCQHECVRELATOPGRLSPIENFLPLHY 
DYLQFAYYRVGEYVKALECAKAYLLCHPDD 
ED VLDN VDYYESLLDDSIDPASIEAREDLTMF 
VKRHKLESEUKSAAEGLGXSYTEPNYW 


218 

• 


1568 


A 


2483 


140 


383 


AFSSPHPSPAPQFPECGFYGLYDKILLFKHDPT 
SANLLQLVRSSGDIQEGDLVEVVLSASATFED 
LQIRPHALTVHSYRAP 


219 


1569 


A 


2489 


3 


428 


SSRLVLLAGAAALASGSQGDREPVYRDCVLQ 
CEEQNCSGGALNHFRSRQPIYMSLAGWTCRD 
DCKYECMWVTVGLYLQEGHKVPQFHGKWP 
FSRFLFFQEPASAVASFLNGLASLVMLCRYRT 
FVPAS SPMYHTC VAFAWVS 


220 


1570 


A 


2498 


1 


1297 


MDGEAVRFCTDNQCVSLHPQEVDSVAMAPA 

APKIPRLVQATPAFMAVTLVFSLVTLFVVDH 

HHFGREAEMRELIQTFKGHMENSSA W VVE1Q • 

MLKCRVDNVNSQLQVLGDHLGNTNADIQMV 

KG\0,KDATTLSLQTQMLRSSLEGTNAEIQRL 

KEDLEKADALTFQTLNFLKSSLENTSIELHVL 

SRGLENAN SEIQMLNASLETANTQ AQLANSS 

LKNANAEIYVLRGHLDSVNDLRTQNQVLRNS 

LEGANAEIQGLKENLQNTNALNSQTQAFIKSS 
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Amino acid sequence (A=AJanine OCysteine, 
D=Aspartic Acid, b=01utamic Acid;, 
F=Phenylalanine, G=Glycine, H=Histidine 9 
I=Iso leucine, K=Lysine. L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
1 — itireoninc, v— valine, w^iryptopnan, 
Y-Tyrosine, X=Unknown, +=: Stop codon, 
^possible nucleotide deletion, V=possible 
nucleotide insertion 














FDNTSAEIQFLRGHLERAGDEIHVLKRDLKM 

VTAQTQKANGRLDQTDTQIQVFKSEMENVN 

Ti VAOinvi XTnux/ivxi a cocir^Tr \<r nr'A^vxi a 
1 UN J\\J1\£ V LINUHMJSJN AoKJbl v *■ LRv^VjiMKNA 

SALTSQTQMLDSNLQKASAEIQRLRGDLENT 
KALTMEIQQEQ SRLKTLH WITSQEQLQRTQ 


221 


1571 


A 


2501 


3 


500 


RVRLNNDGLSPLMMAAKTGKIGIFQHIIRREV 

TDEDTRHLSRKFKDWAYGPVYSSLYDLSSLD 

1 CubbAi) V LbiL V Y N oivlbNKJifcMLA VbPINE 

LLRDKWRKFGAVSFYINVVSYLCAMVIFTLT 

AYYQPLEGTPPYPYRTTVDYLRLAGEVITLFT 

GVLFFFTN 


222 


1572 


A 


2508 


3 


395 


DAHCQRKLAMQEFMEINERLTELHTQKQKL 

ARHVRDK£EEVDLVMQKVESLRQELRRTER 

AKKELEVHTEALAAEASKDRKLREQSEHYSK 

QLENELEGLKQKQISYSPGVCSIEHQQEITKL 

KTDLEKKS 


223 


1573 


A 


2544 


2 


412 


NDPAIISNFSAAVVHTIVNETLESMTSLEVTK 

MVDERTDYLTKSLKEKTPPFSHCDQAVLQCS 

EASSNKDMFADRLSKSIIKHSIDKSKSVIPNID 

KNAVYKESLPVSGEESQLTPEKSPKFPDSQNQ 

LTHCSLSAA 


224 


1574 


A 


2552 


401 


I 


GASLCFISTAFTVLTFLIDSCRFSYPERPIIFLSM 
CYNIYSIAYIVRLTVGRERISCDFEEAAEPVLI 
QEGLKNTGCAIIFLLMYFFGMAS SI W W VILTL 
TWFLAAGLKWGHEAIEMHSSYFHIAAWAIPA 
VK 


225 


1575 


A 


2563 


724 


1 


MSARKERREKGEEEGEGEKDGDEDEKEEEKE 

GLGEEEEKEAGKKKKKQEEKEKEKGAVYSR 

VARICKNDMGGSQRVLEKIIWTSFLKARLNC 

SVPGDSFFYFDVLQSITDIIQINGIPTVVGVFTT 

QLNSffGSAVCAFSMDDIEKVFKGRFKEQKTP 

DSVWTAVPEDKVPKPRPGCCAKHGLAEAYK 

TSIDFPDETLSFIKSHPLMDSAVPPIADEPWFT 

KTRVRYRLTAISVDHSAGPYH 


226 


1576 


A 


2571 


449 


3 


EGVLFVYGNYVGDVMNFEMAAEMAQEVAIP 

TRTVLTTDDISSSPIEDRDGRRGVAGNFFIFKV 

AGAACDRGMSLEACEAVTRKANRRTYTMG 

VALEPCSLPQTRRHNFEIGAEEMEIGMGIHGE 

RGVIREKMMPADAIVDHIMDRIFS 


227 


1577 


A 


2575 


3 


1197 


VLSDLCLF Y YRDEKEEGILGSILLP SFQ1ALLTS 

EDHINRKYAFKAAHPNMRTYYFCTDTGKEM 

ELWMKAMLDAALVQTEPVKRVDKITSENAP 

TKETNNIPNHRVLIKPEIQNNQKNKEMSKIEE 

KXALEAEKYGFQKDGQDRPLTKINSVKLNSL 

PSEYESGSACPAQTVHYRPINLSSSENKIVNVS 

LADLRGGNRPNTGPLYTEADRVIQRTNSMQQ 

LEQWIKIQKGRGHEEETRGVISYQTLPRNMPS 

H RAQ1MAR YP EG YRTLPRNS KTRP ES>IC S VTP 

STTIDKTLGPGAEEKRRSMRDDTMWQLYEW 

QQRQFYNKQSTLPRHSTLS SPKTMVNISDQT 

lWTHQIPTQPCUnQT A A VOOVQPriRTVP QT? VCCPI 
lYLrlilr^ 1 or orlVJoi/\/Y I ^VJ i or i^K 1 i KoJb V Sor 1 

QRGDVTIDRRHRAHHPKVK 


228 


1578 


A 


2583 


3 


330 


LPFLGLGSVLPQGMVMASPEIV1NPTICSVFEA 
HIVLLFHATTFRRGFQVTVLVGNVRQTAVVE 
KIHAKVRGTWPFISPEVRKEGGLPQTGRELLD 
PTMGIKPHLWWVAA 


229 


1579 


A 


2589 


I 


448 


DDKNAQGIKRHVKPTSGNAFTICKYPCGKSR 
ECVAPNICKCKPGYIGSNCQTALCDPDCKNH 
GKCIKPNICQCLPGHGGATCDEEHCNPPCQH 
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Amino acid sequence (A=Alajiine C-Cysteine, 
D=Aspartic Acid, EKHutamic Acid, 
F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutaminc, R=Argmine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, 
tyrosine, A^unxnown, *=Mop codon, 
^possible nucleotide deletion, V=possible 
nucleotide insertion 














GGTCLAGNLCTCPYGFVGPRCETMVCNRHC 
ENGGQCLTPDICQCKPGWYGPTCSTA 




t con 


A 

A 


25 9 J 


2 


too 

138 


AVTFSVVFAYVADITQEHERSMAYGLVCMFI 
LYLLYLLRNAFFLR 


231 


1581 


A 


2595 


185 


2 


SGPYTDFrPWPTEEQKLLEQALKTYPVNPPER 
WEKIAEAVPGRTKiCACIKRYKVADLRlSK 


232 


1582 


A 


2596 


1 


391 

* 


STVTGQPRRLLDTAGHQQPFLELKIRANEPGA 

GRARRRTFTCEPATPLCCRRDHYVNFQELGW 

RDWILLPEGYQLNYCSGQCPTHLAGSPGIAAS 

FHSAVFSLLKANNPWPGRTSWCVPTARRPLS 

LLYL 


233 


1583 


A 


2601 


184 


403 


LLFSDEIIMAAPLRIADVTSGLIGGEDGRVYV 

YNGKETTLGDMTGKCKSWITPCPEEKVNVLQ 

NSIPYWERIT 


234 


1584 


A 


2614 


178 


335 


PLTLCLPENNKPPQADAVPDKELTLPVDSTTL 
DGSKSSDDQKIISYLWEKTQ 


235 


1585 


A 


2616 

• 


2 


896 


DVLEVYGTGVASTRHEMGTLDKHKELEDLV 

AKFLKVAEAAMVFGMGFATNSMNIPALVGKG 

CLILRDEVNHTSLVLGARLLGATIGIFKHNYA 

QSLEKLLRDAVIYGQPRTRRAWKKILILVEGV 

YSMEGSIVHLPQI1ALKKKYKAYLYIDEAHSI 

GAVGPTGRGVTEFFGLDPHEVDVLMGTFTKS 

FGASGGYIAGRKARILSPPACLVPNTGSHSLH 

RLTRDLQMNEAMVALVTDRLQGWNSGEGN 

WDRADKFGDLVDYLRVHSHSAVYASSMSPPI 

AEQHRSLKXIMGLDGTTQ 


236 


1586 


A 


2621 


1 


392 


NTS SFPAQPSSPARPSLPHLSQHPSNPLLPLAS 
ADHPQCGRFLPLHEPEPLCPSPSLSYPTLVSS 
WSSPFSSHHGCPPGLYPFPTSPKTIQPPGLAQL 
KMLCIPPGRQQLRGAQSMPGHGALSPLLLPP 


237 


1587 


A 


2628 


398 


1 


DLVCKJSGFGRGPRDRSEAVYTTMSGRSPAL 

WAAPETLQFGHFSSASDVWSFGIIMWEVMAF 

GERPYWDMSGQDVIKAVEDGFRLPPPRNCPN 

LMHRLMLDCWQKDPGERPRFSQIHSILSKMV 

QDPEPPNV 


238 


1588 


A 


2631 


1 


1104 

* 

it 


WSPCSLTCGVGLQTRDVFCSHLLSREMNETV 

ILADELCRQPKPSTVQACNRFNCPPAWYPAQ 

WQPCSRTCGGGVQKREVLCKQRMADGSFLE 

LPETFCSASKPACQQACKKDDCPSEWLLSDW 

TECSTSCGEGTQTRSAICRKMLKTGLSTVVNS 

TLCPPLPFSSSIRPCMLATCARPGRPSTKHSPHI 

AAARK VYI QTRRQRKLHFVGGGFA YLLPKT A 

WLRCPARRVRKPLITWEKDGQHLISSTHVT 

VAPFGYLKJHRLKPSDAGVYTCSAGPAREHF 

VIKLIGGNRKLVARPLSPRSEEEVLAGRKGGP 

KEALQTHKHQNGIFSNGSKAEKRGLAANPGS 

RYDDLVSRLLEQGAPCSSSKKKN 


239 


1589 


A 


2636 


1 


678 


MKJPDNILLDEHGHVHITDFN1AAMLPRETQIT 
TM AGTKPYMAPEMFS SRKGAG YSFA VD W W 
SLG v I AYELLRGRRP YHIRSSTSSKErVHTFET 
TWTYPSAWSQEMVSLLKKLLEPNPDQRFSQ 
LSDVQNFPYMNDINWDAVFQKRLIPGFIPNK 
GRLNCDPTFELEEMILESKPLHKXKKRL.AXK 
EKDMRKCDS SQTCLLQEHLDSVQKEFIIINRE 
KVNRDCI 


240 


1590 


A 


2639 


389 


3 


ELLDPTTPMRTKCIELLYAALTSSSTDQPKAD 
LWQNFAREIEEHVFTLYSKNIKKYKTCIRSKV 
ANLKNPRNSHLQQNLLSGTTSPREFAEMTVM 
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u— Aspartic Acia, b—Lriutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
i— isoieucine, rw— Lysine, Lr— .Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V^V aline, W^Tryptophan, 
Y=Tyrosine, X=Unknovvn, *=Stop codon, 

nucleotide insertion 














EMANKELKQLRASYTESCIQEHYLPQVIDGTL 
Y 


241 


1591 


A 


2640 


392 


3 


IRLTILRCVFMRLATICVLVFTLGSKITSCDDD 

I \^UL)\^ \j X iN l^JSJb i WtlVV UytM Y rvl^ivllriJ 

FIIILAVTLFVDFPRKXLVTYCSSCKLIQCWGQ 

QEFAIPDNVLGIVYGQTICWIGAFFSPLLPAM 

Y 


242 


1592 


A 


2642 


405 


1 


YFKNTTLLLVGVTCVAAAVEK\WLHKRIALR 

N4VT Ayf Ap AVT>n\A1 T I r^VKACOTT'X T C\/M/I QXTT 
M V i^lVlAUAiVr vjMLLLL.r MLt I 1 LLolVLvVLaN 1 

STTAMVMPIVEAVLQELVSAEDEQL VAGN SN 

TEEAEPISLDVKNSQPSVELIFVNEDILDFLMK. 

SPLMISQACI 


243 


1593 


A 


2646 


412 


2 


CLAMIKGIQSSGKIIYFSSLFPYWLICFLIRAF 

LLNGSIDGIRHMFTPKLEIMLEPKVWREAATQ 

VFFALGLGFGGVIAFSSYNKRDNNCHFDAVL 

VSFINFFTSVLATLWFAVLGFKANV1NEKCIT 

QNSETV 


244 


1594 


A 


2650 


1 


1271 


MTTTLIGLLKTARLLRLVRVARKLDRYSEYG 

AAVLMLLMCIFALIAHWLACIWYAIGNVERP 

YLTDKIGWLDSLGQQIGKRYNDSDSSSGPSIK 

DKY VTALYFTF SSLTS VGFGNVSPNTNSEKIF 

SICVMLIGSLMYASIFGNVSAIIQRLYSGTARY 

HMQMLRVKEFIRFHQIPNPLRQRLEEYFQHA 

WTYTNG1DMNMVTNGTCSSCTSDDGHFILVS 

NHHQGGLIYSWNDAASMQRPFNHIKSSLLGS 

TSDSNLNKYSTINKIPQLTLNFSEVKTEKKNSS 

PPSSDKTIIAPKVKDRTHNVTEKVTQVLSLGA 

T~\T Tl DCVT/I /~\ A T">T> 1"X TI/" TTMT T T~\./ OT>T? \S W1W 1T~\\\ I T T 

UVLrbYJ^QAFKlNivr IlLHYorrJvAVWDWLI 
LLLVIYTAIFTPYSAAFLLNDREEQICRRECGY 
SCSPLNVVDLIVDIMFIIDILINFRTTYVNQNEE 
WSDPASV 






A 


/too 




o 

I 


NL I W WrLrKJJVbFYlVDLlMLIIFrLDNVIMW 
WESLLLLTAYFCYWFMKFNVQVEKWVKQ 
MINRNK WKVTAPEAQAKP S AARDKDEPTLP 

PHV 


246 


1596 


A 


2660 


200 


506 


VLVLQMNYYQMLIIYYVLFFKVNEFLAFEGPI 
LLDMRIKHL KTNQLSQATAL AKLCS DHPEIG 

IKGSFKQTYLVCLCTSSPNGKXIEEVSMFSFIS 

XTVTT <s 
IN Irijij 


247 


1597 


A 


2678 


3 


267 


DAWVKNDIIFNQTERKQKISENLKHLASVRV 
VQKNLVFWGLSQRLADPEVSPLVFFVILIFF 
VSLSYLEnFDPAQLCDSSEHIIS 


248 


1598 


A 


2687 


1 


404 


DFTTLAAMMRTLFSLFGDVRSDVHRFSVTLF 

END A VAEESRQ VLTICAQFL KWKLPRE VYSK 

DPWHIKPTEAGTICRFFEKKCKGKINILEQTL 

MYSKNPKL 


249 


1599 


A 


2692 


1 


440 


FRRRRRRRERDCAAQGARRHCRHLAECKLV 

CCDTPTW \H D\f\/CrT\IUT TT¥ AXrxTt?T V CI TC X/~ 

arrlvjl YIvVLKiN VbUQlHLl 1 LATNNliLKtjL 1 biv 

l I'll l L OV^L#IVL/l-<i. 1 vj INF i_/ni\JL»I OIL V OrVLiV^nijIV 

AIDLSRNQFQDFPEQLTALPALETINLEENEIV 
DVPVEKLAAMPALRSINL 


250 


1600 


A 


2693 


459 


21 


LLPGSLGVPILHSQPWDPSPQCPHRAPSTPRRL 

PPLGALSQALTFLSRAAKNHSQDPGKGTKPFP 

AAPAAPPPRSSLPAPLPMGLKDfCGPQPAPPTIF 

NSPWHPATLPGALGPQLSQAAPSPIPPPCLMG 

ISSCPDLKLTKSSTP 


251 


1601 


A 


2694 


2 


404 


FVFDLKXRVPGFAALLIHGASSVPGPETVRLR 
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QKJOCKKAPDHSSGRKEELV 1 1 rl 1 VDitLETKK 
PVGRVLCGLSGELLHSLLLPRRKTEKRALGSH 
RKAGFPEHPVAPEPLSNSCQISKEGREQVLSEI 
GAGDCL 




lOUZ 


A 




421 


• 
1 


PQKSHSGAYQCFATRKAQTAQDFAJIALEDG 

TPRIVSSFSEKVVNPGEQFSLMCAAKGAPPPT 

VTWALDDEPIVTOGSHRTNQYTMSDGTTISH 

MNVTGPQIRDGGVYRCTARNLVGSAEYQARI 

NVRGPPSIRAMRNIT 


253 


1603 


A 


2698 


65 


401 


ACCQWRRTLIPAKSTTVSCTISTPHHPFRGSYS 
FDDHITDSEALSRSSHVFTSHPRMLKRQPAIEL 
PLGGEY SSDVPRPLSTQLSSSLLGYFSTLMTG 
AAFTNNIASSTIIL 


254 


1604 


A 


2699 


438 


301 


GQIHSQDDPPFIDQLGFGVAPGFQTFVACQEQ 
RVRGPWEAGPGVGY 


255 


1605 


A 


AAA 

2700 


1 


842 


LQNREDSSEGIRKKLVEAEELEEKHREAQVS 

AQHLEVHLKQKEQHYEEKIKVLDNQIKKDLA 

DKETLENMMQRHEEEAHEKGKILSEQKAMIN 

AMDSKJRSLEQRTVELSEANKLAANSSLFTQR 

NMKAQEEMISELRQQKFYLETQAGKLEAQN 

RKLEEQLEKISHQDHSDKNRLLELETRLREVS 

LEHEEQKLELKRQLTELQLSLQERESQLTALQ 

AARAALESQLRQAKTELEETTAEAEEEIQALT 

VGLGSNIFRLLKASARMSVELALSILAIIP 


256 


1606 


A 


2701 


2 


405 


FVGGPGADPPVAVMWDPRAARMDLTAYAE 
LLKESGNQVLKNGNFSLAIRKYDEAIQILLQL 
YQWGVPPRDLAVLLCNKSNAFFSLGKWNEA 
FV AAKECLQ WDF1T VKG Y YRAG YSLLRLHQ 
PYEAARMFFEGLR 


257 


1607 


A 


2702 


2 


399 


FVESASSRPPGCFSGDGRFWLVSEGSRPPTWn 
FNPSb SbLUPKYSVGGDENIGTVTTLANILREF 
NPSLKGFSVGTGKETSPNAFLNQAVAGGRAE 
DLPVQARRLVDLMKNDTRIHFQEDWKIITLFI 
GGNDL 


258 


1608 

• 


A 


2709 


1 


1097 


SVGARQGEARDRIRRFFPKGDLEVLQAQVER1 

MTRKELLTVYSSEDGSEEFETIVLKALVKACG 

SSEASAYLDELRLAVAWNRVDIAQSELFRGDI 

QWRSFHLEASLMDALLNDRPEFVRLLISHGLS 

LGHFLTPMRLAQLYSAAPSNSLIRNLLDQASH 

SAGTKAPALKGGAAELRPPDVGHVLRMLLG 

KMCAPRYPSGGAWDPHPGQGFGESMYLLSD 

KATSPLSLDAGLGQAPWSDLLLWALLLNRA 

QMAMYFWEMGSNAVSSALGACLLLRVMAR 

LEPDAEEAARRKDLAFKFEGMGVDLFGECYR 

SSEVRAARLLLRRCPLWGDATCLQLAMQAD 

ARAFFAQDGVQSLPTQKWWGDMARR 


259 


1609 


A 


2721 


1 


403 


VYLGAGPGLFFSNEGAKEGEKANIPKLMLPR 
GGF SQREM VTGERSP SPEEEEEEEEEGFGERA 
SCRRGLFRVRLTRVGLAAPSKASRGQEGDAA 
PKSPVREKSPKFRFPRVSLSPKARSGSGDQEE 


260 


1610 


A 


2728 


1 


477 


LLGGDLRYHLQQNVHFTEGTVKLYICELALA 
LEYLQRYHIIHRDIKPDNILLDEHGHVHITDFN 
IATWKGAERASSMAGTKPYMAPEVFQVYM 
DRGPGYSYPVDWWSLGITAYELLRGWRPYEI 
HS VTPIDEILNMFKVERVHYS STWCKGM V AL 
LRK 


261 


1611 


A 


2730 


3 


547 


LTITDFILVLYRYYRSPLVQIYEIEQHKIETWR 
EIYLQGCFKPLVSISPNDSLFEAVYTLIKNRIH 
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KLPVLDPVSGNVLHELTHKRLLKFLHIFGSLLP 
RPSFLYRTIQDLGIGTFRDLAWLETAPILTAL 
DIFVDRRVSALAWNECGTHPQDERLGLGW 
. GLGEPGSEERLFPAAITSR 


zuz 




A 




3 


A 1 1 


GPEFPGSAKJLVFLDLSYNNLTQLGAGAFRSA 

GRLVKLSLANNNLVGVHEDAFETLESLQVLE 

LNDNNLRSLSVAALAALPALRSLRLDGNPWL 

CDCDFAHLFSWIQENASKLPKGLDEIQCSLPM 

ESRRISLRACRRPASRV 


263 


1613 


A 


2736 


2 


343 


PARISGVDPPVRKATKGGENCSFEDNKNWQF 
LWGLNGNFNFFKEPWGGRNNHAKGFRTTW 
ARSSSQNNRTFQNNRNFLRLQRDSQKKGQFA 
lUJSPLVNLPQSPGGLEFQYQAT 


264 


1614 


A 


2738 


2 


245 


RAMLKCLREGQPPPSYNWTRLDGPLPSGVRV 

DGDTLGFPPLTTEHSGIYVRHDTNEFSSRDSH 

DTVDVLDPPEDSGKQVDL 


265 


1615 


A 


2752 


2 


388 


AAGDAPLRSLEQANRTRFPFFSDVKGDHRLV 

LAAVETTVLVLIFAVSLLGNVCALVLVARRR 

RRGATACLVLNLFCADLLFISAIPLVLAVRWT 

EAVVLLGPVACHLLFYVMTLSGSVTILTLAAV 

SLER 


266 


1616 


A 


2755 


192 


1 


AFREVGGYWGLLCEHLYAIPSKTSEGNWTAK 
LQGYLPLQDAFHIFQDPLTGDLP WPELIL GLP 
V 


267 


1617 


A 


2760 


434 


714 


ASRLEKQNSTPESDYDNTPNDMEPDGMGYM 
HRTSVPGEGLPRARDLAGLGQQKQFTTHTPF 
LYFQTHKGLKDSSIRSEVTCLGISQCWRKGFF 


268 


1618 


A 


2762 


1 


405 


IACTFCGQDEWSPERSTRCFRRRSRFLAWGEP 
AVLLLLLLLSLALGLVLAALGLFVHHRDSPL 
VQASGGPL ACFGLVCLGLVCLS VLLFPG QPSP 
ARCL AQ QPLSHLPLTGCLSTLFLQ AAEIF VESE 
LPLSWAE 




i/'in 

loiy 


A 


ino 

27/2 


3 


243 


TRPAEKIQYLVLFFVMSHPSQAYDKLSLSDHL 
LIAVLNLLRREVSEHGRHLQQYFNLFVMYAN 
LSKNLSFSEFCFDVSY 


270 


1620 


A 


2789 


1 


486 


ELQSQQACTHTKETEQLRSQLQTLKQQHQQA 
VEQIAKAEETHSSLSQELQARLQTVTREKEEL 
LQLSIERGKVLQNKQAEICQLEEKLEIANEDR 
KHALERFEQEAVAVDSNLRVRELQRKVDGIQ 

KAYDELRLQSEAFKKHSLDLLSKERELNGKL 
RHLSP 


271 


1621 


A 


2795 


1 


568 


KEKRVTVQLPTESIQKNQEDKLICMVPRKQRE 

FSGSDRGKLPGSEEKNQGPSMIGRKEERLITE 

RKHEHLKNKSAPKVVKQKVIDAHLDSQTQN 

FQQTQIQTAESKAEHKKLPQPYNSLQEEKCLE 

VKGIQEKQVFSNTKDSKQEITQNKSFFS S VKE 

SQRDDGKGALNIVEFLRKREELHQILSTVKQP 


272 


1622 


A 


2797 


8 


523 


KCMQGKYAGAMESEPCVCTEADFDCDYGYE 
RHSNGQCLPAFWFNPSSLSKDCSLGQSYLNST 
GYRKVVSNNCTDGVREQYTAKPQKCPGKAP 

ixVJjjiSJ V 1 /VUvJlVJL- 1 rtJj^VjrllN V 1 L<1 VI V V^LiIlIlOL/ 

VQRTLIQVDFGDGIAVSYVNLSSMEDGIXHV 
YQNXGIXRXTVQVDNSLGS 


273 


1623 


A 


2801 


72 


395 


HPSRSNVGPRQLTVWWSNLSHDNRRKYIFS 
DEEGQNQLGIRIHQDIPLPPRRRELPALRTTNG 
KADSLNVSRNSVMQELSELEKQIQVIRQELQL 
AVSRXTELEEYH 


274 


1624 , 


A 


2805 


168 


320 


ILWLYFETGTWVYPVFAKLSLLGLAALFSLRE 
IFIARNGWGETLTHCKRV 
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F=Phenylalanine, G=Grycine, H-Histidine, 
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275 


1625 


A 


2812 


208 


321 


GSLATCQLSEPLLWFILRVLDTSDALKAFHD 
MGKIIFQ 


276 


1626 


A 


2813 


41 


266 


AGRSLHGAGDRAWVGISPTDWSPKVVELCK 
KYQQQTVVAIDLAGDETIPGSSLLPGHVQAY 
QVGPVRRNGEAGPG 


111 


1627 


A 


2817 


3 


410 


VLQERLDNFQRKCIQLASSTEGKVDKLLMRN 

LFISYLHTPKHKQHEVLQAMGSILGITGEEME 

PLFQEEHGTATRWMTGWLEGGSKSVPKTPL 

GLNQQPALNGSFSELFVKFLKTESLSSTLPTX 

LPPHNSPGKIK 


11% 


1628 


A 


2821 


238 


457 


GLSGPSCSCPHSPLPTDSRAQLETAJLKWRNYE 
VKLRLLLHLEELQMEHDIRHYDLES VPMTWD 
PVDQNPRLV 


279 


1629 


A 


2822 


342 


1 


PLIPANLPAHSNPLQPLPSLPHPFLPATHKFPT 
TPPTFSSVPPPLPSLSSILHHSPLHSELNPHLQS 
CRLPSRPSVSRELPPQSGPASSVPLAPTPLPDS 
VPSQRHPTXPPPAS 


280 


1630 


A 


2825 


307 


77 


PSMVWSYHWGVKQKRLALCVFSFEEGGRRK 

CGQYWPLEKDSRIRFGFLTVTNLTGAVGEPG 

VAFQCDGQRRREPTC 


281 


1631 


A 


2827 


81 


381 


KMGTA VWVPKEKEKRDKASQEGG DVLG AR 
QDCTPSLKSLVATGNLLDLEETAKAPLSTVSA 
NTTNMDEVPRPQALSGSSVVWVSGCVASRS 
VILSLTSG 


282 


1632 


A 


2830 


471 


160 


KLPXDKYELEPSPLTQYILERKSPHTCWQVFV 
TSSGKYNELGYPFGYLKASTTLTCVNLFVMP 
YNYPVLLPLLDDLFKVHKLKPNLKWRQAFDS 
YLKTLPPYYL 


283 


1633 


A 


2835 


462 


148 


VSPALSLTPTIFSYSPSPGLSPFTSSSCFSFNPEE 

PLQCQMHPEESTQFSIKLQPPPVGRKNRERVE 
SSEESAP 


284 


1634 


A 


2836 


2 


384 


KTLPRTLLDILADG'IUKVGVGCSEDASKLLQ 
DYGLVVRGCLDLRYLAMRQRNNLLCNGLSL 
KSLAETVLNFPLDKSLLLRCSNWDAETLTED 
Q VIYAARDAQI S V ALFLHLLG YPFSRNSPGEK 
KR 


285 


1635 


A 


2843 


20 


271 


PIRP YYS YSGLDRDCS WLPLAKA WLPD VMIL 
VCDRVSEDGINRQQAQEWCIKHGFELVELSP 
EELPEEDGKCLCVRRKYGTYI 


286 


1636 


A 


2845 


197 


27S 


TAEDVLTVAYEHGVNLFDTAEVYAAGK 


287 

* 


1637 


A 


2851 


2 


427 


FVAE VRREW AK YME VHEKASFTNSELHRAM 

NLHVGNLRLLSGPLDQVRAALPTPALSPKDK 

AVLQNLKRILAKVQEMRDQRVSLEQQLREU 

QKDDITGSLVTTDHSQMKKLFEEQLKKYDQL 

KVYLEQNLAAQDRVLCALT 


288 


1638 


A 


2859 


2 


469 


FVNLGILTCIECSGIHREMGAHISR1QSLELDK 

LGTSELLPAKNVGNNSFNDIMEANLPSPSPKP 

TPSSDMTVRKEYITAKYVDHRFSRKTCSTSSA 

KLNELLEAIKSRDLLALIQVYAEGVELMEPLL 

EPGQELAETALHLAVRTADQTSLHLVE 


289 


1639 


A 


2861 


2 


454 


FVASGGPATARMSDSQFFCVAEERSGHCAW 
DGNFLYVWGGYVSIEDNEVYLPNDEIWTYDI 
DSGLWRMHLMEGELPASMSGSCGACINGKL * 
YIFGGYDDKGYSNRLYFVNLRTRDETYIWEK 
ITDFEGQPPTPRDKLSCWVYKDRLIYFG 


290 


1640 


A 


2868 


1 


378 


FRQGQLYKVFLHGSQGQVYHSQQVGPPGSAI 
SPDLLLDSSGSHLYVLTAHQVDRIPVAACPQF 
PDCASCLQAQDPLCGWCVLQGRCTRKGQCG 
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RAGQLNQWLWSYEEDSHCLHIQSLLPGHHPR 
QE 


291 


1641 


A 


2870 


1 


385 


FRYMPNNRQQLLRKRHIGNDIVTIVFQEPGAL 

PFTPKSIRSHFQHVFVIVKVHNPCTENVCYSV 

GVSRSKDVPPFGPPIPKGVTFPKSAVFRDFLL 

AKVINAENAAHKSEKFRAMATRTRQEYLKD 

LA 


2y2 


1642 


A 

A 


2877 


3 


1 ft 

188 


RPTRPPPATTQSPESTMDTSLKKEKSAILDLYI 
PPPPAVPYSPRYVAVHCHGMLVSCWCHL 


293 


1643 


A 


2878 


1 


427 


REKEEEVEEEEDKVVKETEKEAEQEKEEDSL 
GAGTHPDAAIPSGERTCGSEGSRSVLDLVNYF 
LSPEKLTAENRYYCES CASLQDAEKV VELSQ 
GPCYLILTLLRFSFDLRTMRRRKILDDVSIPLL 
LRLPLAGGRGQAYDL 


294 


1644 


A 


2879 


109 


245 


QLCCFCFRQTTLIVYILSFIGMVIFTFTLDLRYI 
IIVFVTGGVLG 


295 


1645 


A 


2880 


3 


320 


LASSQHGILNNLSLLFSICKTCIRTMDHHCPRA 
NNCVGEQNHRFFCALHCKSKHFCIEFTLNTKF 
FNCFLPGAEKSTIDAPFSLQPFLQDSKYNTALS 
LSESISQ 


296 


1646 


A 

A 


2892 


209 


363 


SQYSHSLDYHLLQVTKNPFTLGDSSNPGQTE 
RLQEFSQKMDQVRGHWPVST 


297 


1647 


A 


2893 


8 


424 


SPXTLXLDTFILLGIQDNILVLILATPPFMAGG 

KLYSTMGRPLRDRKNPACREMAVVLLANLA 

QGDSLAARAIAVQKGSIGHLLGFLEDSLAAT 

QIQQSQASLLHMHNPPFEPTSVDMMRRACRA 

LLALAKVDDNHSEF 


298 


1648 


A 


2894 


310 


445 


FWIYFPSFFMTGYLPLGFEFAVEITYPESEGTS 
SGLLNASAQVNL 


299 


1649 


A 


2898 


1 


492 


KIKAKNLTNYDLCSIFLGTSTLLVWVGVIRYL 

GYFQAYNVLILTMQASLPKVLRFCACAGMIY 

LGYTFCGWIVLGPYHDKFENLNTVAECLFSL 

VNGDDMFATFAQIQQKSILVWLFSRLYLYSFI 

SLFIYMILSLFIALITDSYDTIKKFQQNGFPETD 

LQEF 


300 


1650 


A 


2901 


1 


445 


PVWWNSLNGASEVTFSVHVKDGGSFPKTDST 

TVTVRFVNKADFPKVRAKEQTFMFPENQPVS 

SLVTTITGSSLRGEPMSYYIASGNLGNTFQIDQ 

LTGQVSISQPLDFEKIQBCYVVWIEARDGGVPP 

FSSYEKLDITVLDVNDNAPIF 


301 


1651 


A 


2902 


162 


433 


THFICLPLGYCFPLLDKDLQLPSGFNCNFDFLE 

EPCGWMYDHAKWLRTTWASSSSPNDRTFPG 

KPAVSEDMKELRPACSTYFNPRFPYKL 




1oj2 


A 

A 


2909 


2 


412 


GPQMLCKKIYFIWVTRSQCQFEWLADIMQEV 

EENDHQDLVSVHIYVTQLAEKFDLRTTMLYI 

CERHFQKVLNRSLFTGLRSITHFGRPPFEPFFN 

SLQEVHPQVRKIGVFSCGPPGMTKNVEKACQ 

LVNRQDRAHFM 


303 


1653 


A 


2914 


291 


453 


KLNRWLCFFYSWSFGILLYEMVTLGAPPYPE 
VPPTSILEHLQRRKIMKRPSSCS 




1 f\^A 

1 0 J*f 


A 

A. 




i /y 


J 54 


PO vFbQALRJCA£SLKXCLoVMJbAK 
NKDVQREIADLGEVGAASLPPSSGPGA 


305 


1655 


A 


2938 


135 


438 


GMGYLHAKGILHKDLKSKNVFYDNGKVVIT 
DFGLFSISGVLQAGRREDKLRIQNGWLCHLA 
PEIIRQLSPDTEEDKLPFSKHSDVFALGTIWYE 
LHAREWP 


306 


1656 


A 


2944 


2 


329 


VRWNSCVNCSCAFGNGASLSTSLGESSGCLW 
EIGKWLSCSLLSFPSPLAVLIITFCIVTVLGREA 
LTKGALWAVFLLAGSALLCAEVTGVIWRQPE 
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SKTKLSFKVSSSA 


307 


1657 


A 


2950 


2 


411 


NYLCIAKNSAGSAMGKTRLVVQVPPVIENGL 

PDLSTTEGSHAFLPCKARGSPEPNITWDKDGQ 

PVSGAEGKFnQPSGELLVKNLEGQDAGTYT 

CTAENAVGRARRRVHLTILVLPVFrTLPGDRS 

LRLGDRLWLR 


308 


1658 


A 


295 1 


l 


407 


PTRPPRVRFDNEFDAESQRKRTTS V SKMERM 

DSSLPEEEEDEDKEAINGSGNAENRERHSESS 

DWMKTVPSYNQTNSSMDFRNYMMRDETLEP 

LPKNWEMAYTDTGMIYFIDHNTKTTTWLDP 

RLCKKAKAPEDC 


309 


1659 


A 


2954 


2 


179 


QDFLTLTLTEPTGLLYVGAREALFAFSMEALE 
LQGAVRGGAVGGSRACQRARPRGAVLG 


310 


1660 


A 


2959 


l 


419 


QDMMERAIIDTFVGHDWEPGSYVQMFPYPC 
YTRDDFLFVIEHMMPLCMVIS W VYS VAMTIQ 
HIVAEKEHRLKEVMKTMGLNNAYHWVAWFI 
TGFVQLSISVTALTAILKYGQVLMHSHWIIW 
LFLAVYAVATIMFCF 


311 


1661 


A 


2963 


3 


465 


MKPQMPGLGAPNGYGPGRGRAGVPGGPERR. 

PWVPHLLPFSSPGYLGVMKAQKPGAGEGMK 

PQKPGLRGTLKPQKSGHGHENGPWPGPCNA 

RVAPMLLPRLPTPGVPSDKEGGWGLKSQPPS 

AVQNGKLPGHQPPNGYGPGAEPGFNGGLEPQ 

KI 


312 


1662 


A 


2967 


3 


405 


WLAQEWSPCTVTCGQGLRYRVVLCIDHRGM 

HTGGCSPKTKPHIKEECIVPTPCYKPKEKLPV 

EAKLPWFKQAQELEEGAAVSEEPSFIPEAWS 

ACTVTCGVGTQVRIVRCQVLLSFSQSVADLPI 

DECEGPKPA 


313 


1663 


A 


2969 


2 


430 


VVADNrROrrYT nAT PFT PRRP.T TVVT>\n 

LVSKEPPAPADGNWDAGCDQRRKGGLSLNW 
KVPHVQVKDVPNFEQLSPELEAALKKACTRD 
PSRWARFWHSGPGQVLTYLLLPCTLPFEYIYF 
RSRRLWWLPDVPADLWWMQ 


314 


1664 


A 


297 1 


422 


33 


LDXSHNALQRLRPGWLAPLFQLRALHLDHNE 
LDALGRGWVNASGLRLLDLS SNTLRALGRH 
DLDGLGALEKLLLFNNRLVHLDEHAFHGLRA 
LSHLYLGCNELASFSFDHLHGLSATHLLTLDL 
SSNRM 


315 


1665 


A 


2973 


l 


525 i 


ITVSTHASGSPFGLEPQSGWLWVRAALDREA 

QELYILKVMAVSGSKAELG QQTGTATVRVSI 

LNQNEHSPRLSEDPTFLAVAENQPPGTSVGRV 

FATDRDSGPNGRLTYSLQQLSEDSKAFRIHPQ 

TGEVTTLQTLDREQQSSYQLLVQVQDGGSPP 

RSTTGTVHVAVLDLNDNT 


316 


1666 


A 


2978 


2 


400 


ELWELVSAGKSGPERNTYEVQWTGNVPKA 

GTDANVYLTIYGEEYGDTCERPLKKSDKSNK 

FEQGQTDTFTIYAIDLGALTKIRIRHDNTGNR 

AGWFLDRIDITDMNNEITYYFPCQRWLAVEE 

DDGQLSRE 


317 


1667 


A 


2981 


3 


440 


VLNCQGRPTRPVRINGDGQEVLYLAESDNVR 

LGCPYVLDPDDYGPNGLDIEWMQVNSNPAH 

HRENWLSYQDKRTNHGSLPHLQHRVRFAAS 

DPSQYDASINLMNLQVSDTATYECRVKKTTM 

ATRKVIVTVQARPAVPMCWTEGQ 


318 


1668 


A 


2995 


1 19 


414 


LPEKEFPIIRKSSSLKVTKCLFTEQPKPIULRFA 
ENYDARLLRIDIANTLREQVQELFNKTYGKQ 
RRTPGEGHVAAVDREVAGFPVPAEGISGETIH 


319 


1669 


A 


2999 


2 


332 


GFFAYTYGRLVWEDLHSGAQQHWSGHSAEI 
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STLALSHSAQVLASASGRSSTTAHCQIRVWD 
VSGGLCQHLIFPHSTTVLALAFSPDDRLLVTL 
ODHDOR I LAL WGTGHL 


320 


1670 


A 


3000 


693 


322 


IDESTGLIITVNYLDYETKTSYMMNVSATDQA 
PPFNQGFCSVYITLLNELDEAVQFSNASYEAA 
ILENLALGTEIVRVQAYSIDNLNQITYRFDAY 
TSTQAKALFKIDAITVRGWGQGAPFFPI 


321 


167! 


A 


3001 


6 


383 


RIPRGKACXTVLGRSTGELEGFASSRLPPQPC 
GWGQSSDLLSRIDLDELMKKDEPPLDFPDTLE 
GFEYAFNEKGQLRHIKTGEPFVFNYREHLHR 
WNQKRYEALGEHTKYVYELLEKDCNSKKVS 




1 O l £. 


A 
r\ 




1 QO 


A AH 
44/ 


ERVRNSLFPGRGDSQCACCPSSPVWVFLETGF 
LFPWLFLQVEVIKKAYMQGEVEFEDGENGK 

T*\ A A PTlT>\ TX m ¥ TV TT X TIT A Y T /~\T i n r Y 

DGAASPRNVGHNIYILAHQLARH 


323 


1673 


A 


3019 


18 


245 


KELLFYHLIVNNrNFFNTRYAKlHIPIIASVSEH 
QPTTWVSFFFDLHILVCTFPAGLWFCIKNIND 
ERVFGKRGF 


324 


1674 


A 


3020 


523 


797 


LCYFSARYHQRKIFGILYIFTLSAINRKEPNLFI 
YLFIFFEMESHSVTHAGVQRHNLNSLQPLPPG 
FKRFSCLCFLSSWNYRGAPPGPANF 






A 

A 


3022 


2 


156 


NDFLPLYFGWVLTKKSSETLRKAGQVFLEEL 
GNHKAFKKELRQCRWQVGAL 


326 


1676 


A 


3023 


38 


172 


KMVRGSKKLI SFFPGGPYGILAGRDPSKGLAT 
FCLNKEALKDEFE 


327 


1677 


A 


3027 


1 


385 


LTLEFLLLPAASELAHGKRLACCIVDHKLPEC 

GFYGLYDKILLFKHDPTSANLLQLVRSSGDIQ 

EGDLVEVVLSASATFEDFQIRPHALTVHSYRA 

PAFCDHCGEMLFGLVRQGLKCDGCGLNYHK 

RC 


328 


1678 


A 


3030 


13 


569 


ITRPTISCQRPGPGLAAGMLPYTVNFKVSART 

LTGALNAHNKAAVDWGWQGLIAYGCHSLV 

WIDSITAQTLQYLEKHKADVVKVKWAREN 

YHHMGSPYCLRLASADVNGKIIVWDVAAGV 

AQCEIQEHAKPIQDVQWLWNQDASRDLLLA1 

rIPPNYIVLWNADTGTKLWKKSYADNILSFSF 

D 


329 


1679 


A 


3038 


90 


744 


SVNLPPSLWPWEEAMDSTKSEPLKGSPEAED 
GNIEYKKLVNPSQYRFEHLVTQMKWRLQEG 
RGEAVYQIGVEDNGLLVGLAEEEMRASLKTL 
HRMAEK VG ADITVLRERE VD YD SDMPRKITE 
VL VRKVPDNQQFLDLRVAVLGN VDS GKSTL 
LGVLTQGELDNGRGRARLNLFRHLHEIQSGR 
TSSISFEILGFNSKGEVHGINGTQWGQTLRMG 
W 


330 


16S0 


A 


3040 


3 


397 


LCSTLLLLTfPS W VLSQ1TLKES GPTLMKPTET 

LTLTCTFSGFSLNTSGVGVAWIRQPPGKALE 

WLALIYWDDDKRYSPSLNDRLTIAKDTSRNQ 

VVLTMTNMGPVDTATYYCAQFARGARGSN 

WFDPWGQ 


331 


1681 


A 


3043 


3 


1509 


AGIRHE APPTTSNRHRRQIDRG VTFELNI S GLK 

MPRGIA1D W V AGNV Y WTDSGRD VIE VAQMK 

GENRKTLISGMIDEPHAIWDPLRGTMYWSD 

WGNHPKIETAAMDGTLRETLVQDNIQWPTG 

LAVDYHNERLYWADAKLSVIGSIRLNGTDPI 

VAADSKRGLSHPFSIDVFEDYIYGVTYINNRV 

FKJHKFGHSPLVNLTGGLSHASDVVLYHQHK 

QPE\rTNPCDRKKCEWLCLXSPSGPVCTCPNG 

KRLDNGTCVPVPSPTPPPDAPRPGTCNLQCFN 

GGSCFLNARRQPKCRCQPRYTGDKCELDQC 
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WEHCRNGGTCAASPSGMPTCRCPTGFTGPICC 

TQQVCAGYCANNSTCTVNQGNQPQCRCLPG 

FLGDRCQYRQCSGYCENFGTCQMAADGSRQ 

CRCTAYFEGSRCEVNKCSRCLEGACWNKQS 

GDVTCNCTDGRVAPSCLTCVGHCSNGGSCT 

MNSKMMPECQCPPHMTGPRCEEHVFSQQQP 

GHIASILIP 


332 


1682 


A 


3045 


3 


952 

• 


TTTISNFHTQVNRTYCCGTYRAGPMRQISLVG 

AVDEEVGDYFPEFLDMLEESPFLKMTLPWGT 

LSSLRLQCRSQSDDGPIMWVRPGEQMIPTAD 

MPKSPFKRRRSMNEIKNLQYLPRTSEPREVLF 

EDRTRAHADHVGQGFDWQSTAAVGVLKAV 

QFGEWSDQPRITKDVICFHAEDFTDWQRLQ 

LDLHEPPVSQCVQWVDEAKJLNQMRREGIRY 

ARIQLCDNDIYFIPRNVrHQFKTVSAVCSLAW 

HIRLKQYHPVVEATQNTESNSNMDCGLTGKR 

ELEVDSQCVRIKTESEEACTEIQLLTTASSSFP 

PASE 


333 


1683 


A 


3046 


497 


167 


SACSTGPELPGRATRSLTRPANQKGCDGDRL 
YYDGCAMIAMNGSVFAQGSQFSLDDVEVLT 
ATLDLED VRS YRAEIS SRNLA V S AP VDTC VG 
CSSKTWKVAPFVRAWWRP 


334 


1684 


A 


3053 


37 


276 


VTTDLEEQLNQLTEDNAELNNQNFYLSKQLD 
EASGANDEIVQLRSEVDHLRREITEREMQLTS 
QK.QVRRVNKVVRSLEDF 


335 


1685 


A 


3054 


2 


846 

• 


WDAWGDWSDCSRTCGGGASYSLRRCLTGR 
NCEGQNIRYKTCSNHDCPPDAEDFRAQQCSA 
YNDVQYQGHYYEWLPRYNDPAAPCALKCH 
AQGQNLWELAPKVLDGTRCNTDSLDMCISG 
ICQAVGCDRQLGSNAKEDNCGVCAGDGSTC 
-^t^RUgSKSHVSPEl^ENVIAVPLGSRSVRI 
TVKGPAHLFIESKTLQGSKGEHSFNSPGVFW 
ENTTVEFQRG SERQTFKJPGPLMADFIFKTRY 
TAAKDSWQFFFYQPISHQWRQTDFFPCTVT 
CGGG 


336 


1686 


A 


3058 


54 


347 


WGKQEAGAHSDSCCLLHTPPRLTPAHSRKA 
LRNSRIVSQKDDVHVCIMCLRAIMNYQVSRG 
AWDWRLGSPACPHWGLHKLPRLWDPLSLYP 
VLCWGT 


337 


1687 


A 


3059 


2 


709 


ILTSLVELTRFETLTPRFSATVPPCWVEVQQE 

QQQRRHPQHLHQQHHGDAAQHTRTWKLQT 

DSNSWDEHVFELVLPKACMVGHVDFKFVLN 

SNITNIPQIQVTLLKNKAPGLGKVNGLRLCPF 

LEDHKEDILCGPVWLASGLDLSGHAGMLTLT 

SPKL VKGMAG GKYRSFLIHVKA VNERGTEEI 

CNGGMRPWRLPSLKHQSNKGYSLASLLAK 

VAAGICEKSSNVKNENTSGTRK 


338 


1688 


A 


3060 


85 


384 


KAFYNYHVLELLQMLVTGGVSSQLEQHLDK 
DKVYGVADSCTSLLSGRNRCKLGLLSLHETIL 
SDVNPRNTFGQLFCGSLDLFGILCVGLYRIIDE 
EELNP 


339 


1689 t 


A 


3063 


236 


362 


CFLCLSGDFMVMT1FFNVSRRFGYVAFQNYV 
PSSVTTMLSWV 


340 


1690 


A 


3065 


3 


1249 


DLWQFTPLHEAASKNRVEVCSLLLSYGADPT 

LLNCHNKSAIDLAPTPQLKERLAYEFKGHSLL 

QAAREADVTRIKKHLSLEMVNFKHPQTHETA 

LHCAAASPYPKRKQICELLLRKGANINEKTKE 

FLTPLHVASEKAHNDVVEVWKHEAKVNAL 

DNLGQTSLHRAAYCGHLQTCRLLLSYGCDPN 
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IISLQGFTALQMGNENVQQLLQEGISLGNSEA 

DRQLLEAAKAGDVETVKKLCTVQSVNCRD1E 

GRQSTPLHFAAGYNRVSVVEYLLQHGADVH 

AKDKGGLVPLHNACSYGHYEVAELLVKHGA 

V VNV ADL WKFTPLHEAAAKGK YEICKLLLQ 

HGADPTKKNRDGNTPLDLVKDGDTDIQDLLR 

GDAALLDAAKKGCLARVKKLSSPDNVNCRD 

TQGRIISTPLHLAGK 


341 


1691 


A 


3070 


1 


547 


GVLIPSFQNQLFADILAGIESVTSEHNYQTLIA 

NYNYDRDSEEESVINLLSYNIDGIILSEKYHTI 

RTVKFLRSATIPVVELMDVQGERLDMEVGFD 

NRQAAFDMVCI-MLEKRVRHKILYLGSKDDT 

RDEQRYQGYCDAMMLHNLSPLRMNPRAISSI 

HLRMQLMRDALSANPDLDGVFCTN 


342 


1692 


A 


3073 


463 


3 


RTNRCRKPSDADILVPGDTISLIGTTSLR1DYNE 

IDDNRVTAEEVDILLREGEKLAPVMAKTRILR 

AYSGVRPLVASDDDPSGRNVSRGIVLLDHAE 

RDGLDGFITITGGKLMTYRLMAEWATDAVC 

RKLGNTRPCTTADLALPGSQEPAKVP 


343 


1693 


A 


3075 


250 


1 


LLI YLAIFAPVAM SALAGVKS VQQVRIRAAQ S 

LGASRAQVLWFV1LPGALPEILTGLR1GLGVG 

WSTLVAAEL1AATRGLGFM 


344 


1694 


A 


3076 


2 


138 


LYFDAYLQSLQVAAISTFCCLLIGYPLAWAV 
AHSKPSTRNILLLL 


345 


1695 


A 


3078 


469 


3 


LKIRGQRIELGEIDRVMQALPDVEQAVTHAC 

VINQAAATGGDARQLVGYLVSQSGLPLDTSA 

LQAQLRETLPPHMVPWLLQLPQLPLIANGKL 

DRKALPLPELKAQAPGRAPKAGSETIIAAAFS 

SLLGCDVQDADADFFALGGHSLLAMBCLAT 


346 


1696 


A 


3082 


404 


2 


QNITSKDLDVRLDPQTVPIELEQLVLSFNHMI 

ER1EDVFTRQSNFSADIAHEIRTPITNLITQTEI 

ALSQSRSQKELEDVLYSNLEELTRMAKMVSD 

MLFLAQADNNQLIPEKKMLNLAI-IEVGKVFD 

QFEALPE 


347 


1697 


A 


3084 


3 


340 


NELTFKEAEISKLYTKVHPAYRTLLEKRQALE 
DEKAKLNGRVTAMPKTQQEIVRLTRDVESGQ 
QVYMQLLNKEQELKTTEASTVGDVRIVDPAIT 
QPGVLKPKKGLDLGAI 


348 


1698 


A 


3086 


723 


10 


TQAMVWQQKACAEDDPQLSGRHWLHAATL 

YNIAA YPHLKGDDL AEQAQ AL SNRA YEEAA 

QRLPGTMRQMEFTVPGGAPITGFLHMPKGDG 

PFPTVLMCGGLDAMQTDYYSLYERYFAPRGI 

AMLTIDMPSVGFSSKWKLTQDSSLLHQHVLK 

ALPNVPWVDHTRVAAFGFRFGANVAVRLAY 

LESPRLKAVACLGPVVHTLLSGLKCQQQVPE 

MYLDVLASRLGMHDASTKSSTRENH 


349 


1699 


A 


3087 


2 


249 


RIRS SDPEITLAGTPLHAAYLIGMTLICAGFSV 
GFG VAMSQALGPFSLRAGVAS STLGIAQ VCG 
SSLWIWLAAWGIGAWNM 


350 


1700 


A 


3099 


3 


424 


EAPEATPQPSQPGPSSPISLSAEEENAEGEVSR 
ANTPDSDITEKTEDSSVPETPDNERKASISYFK 
NQRGIQYIDLSSDSEDWSPNCSNTVQEKTFN 
KDTVirVSEPSEDEESQGLPTMARRNDDISELE 
DLSGMEDLK 


351 


1701 


A 


3108 


2 


404 


IKKNHIIGYQLLHRRALFEKRTRLSDYALIFG 

MFGIWMVIETELSWGAYYKAPLYSLALKCL 

ISLFTIILLGLTIVYHAREIQLFMANYGADDWR 

SALTYEPIFLILLEALRGVIHATPCRVSLSLWD 

GLDLP 
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352 


1702 


A 


3110 


341 


2 


AQLAEVCPPQTLLTTNTSSISITAIAAEIKNPER 
VAGLHFFNPAPVMKLVEWSGLATAAEVVE 
QLCELTLSWGKQPVRCHSTPGFIVNRVARPY 
YSEAWRALEEQVAAPEVI 


353 


1703 


A 


3111 


3 


188 


HFSLFRIAFAVFLTYMTVGLPLPVIPLFVHHEL 
GYGNTMVGIAVGIQFLATVLTRGYAGRLA 


354 


1704 


A 


3116 


367 


225 


WQLFHLNGTFLNIGETDTESCVNGWVYDRSS 
FPFSNMTEVRGLVFLS 


355 


1705 


A 


3117 


101 


53 


VTNLVYLISSPRPELKPVDKESEWMKFPDGF 

EfCFSPPlLQLDEVDFYYDPKHVIFSRLSVSADL 

ESRICVVGENGAGKSTMLKLLLGDL\APVRGI 

RHAHRNLKIGYFSQHHVGAAGT*TFSACGNL 

LGTQVFLGRPEEEYXRHQLGFGMGISGELGHA 

SSLPACLGGQKEAEVAFCSDGLLPCPNFL\IL\ 

DEPTNVHLGHGRAIEALGPCLQTISGVGVILVS 

HE*SALSRLVCRE\L\WC*GRSTSPF 


356 


1706 


A 


3121 


137 


466 


RGGRDWGEHNQRLEEHQARAWQGAMDAG 
AASREHARWQGTGLAPGTRVAVAPTCVQGL 
PQERS VCRPFF SSRWREGPV WALGAG AHGKP 
RWSGGVRCVVRGGRWFTPAPH 


357 


1707 


A 


3124 


1249 


229 


MLEAPGPSDGCELSNPSASRVSCAGQMLEVQ 

PGL Y FGGAAA VAEPDHLREAGITAVLTVDSE 

EPSFKAGPGVEDLWRLFVPALDKPETDLLSH 

LDRCVAFIGQARAEGRAVLVHCHAGVSRSV 

AIITAFLMKTDQLPFEKAYEKLQILKPEAKMN 

EGFEWQLKLYQAMGYEVDTSSATYKQYRLQ 

KVTEKYPELQNLPQELFAVDPTTVSQGLKDE 

VLYKCRKCRRSLFRSSSILDHREGSGPIAFAH 

KRMTPSSMLTTGRQAQCTSYFIEPVQWMESA 
u .fiVMnmi i rv\cr<$AW r t spwwvnpnp_fic — 

GRWITPAFQIHKNRVDEMKILPVLGSQTGKI 


358 


1708 

* 


A 


3127 


816 


139 


EVETLGPRTPGP/EAQSPTPGSCPGWQEPSPGP 
TPPP*LSGPGPQGAPVLGKLLPDPEETPAGKTP 
LGKHFW WGIAPVTS ANFSPGAAA* FGG ALSPP 
GGDL/GHMLLQGPPSPFRLQQQ*QTPPGSHSP 
PT ANREINPGPA AAADTRS C WGHKRS WRG W 

RGLAPWRLGFGSPGIP*PAPAGIP/GRPTWEGG 
KGAGGKPSETLTRSPPVWRGKRGSANGFLSW 
VQILQ 


359 


1709 


A 


3132 


3 


191 


HEHLLLLLLCVFLVKSQGVNDNEEGFFSARG 
HRPLDKKREDAPNLRPALADUTVCDYRAQ1A 
♦AASTPKRAASIAHNAVSCR+AQIA 


360 

• 


1710 


A 


3134 


1 


286 


REPPRP ALLFF* DRV SLCCPG WNA WQSQLT 
AAPTSQVQ/SDSPTFPSSWDYRHVPEYPANFL 
+RQGFPMLPRLVSNSWAQTVHPPRPPKVLDL 
QA 


361 


1711 


A 


3135 


56 


1449 


pvpaprvspsargapgrprlpgvrgprhs/wa 

ad*rgsrm/pprapapsptgp/apggkkvrgr 

vpedpdayeprcsal*v*pthvtspqfcdp*n 

gqirsyftvllrglnetmlvk/plcrrep/pea 

gpgrqstpavtrdhrqhedprgagrqwdXd 

prpsap/paevatgsrpgrhmwmrlclaaqq 

apglphrtsirpgwrrltepeawarrhrrpw 

gqrgavrpppqgaapppshqgrrtntdpsat 

prltvmsrclapdlkapasgprgvvrrgmpq 

ss/gallwtppptprgshsprpreaplraihpa 

gpsk/sra'gasgrlpeviygwvtlftppeagt 

f/lipspt*mspalviqppvpptqmglrisglpr 

qg*psgapw+lpglaqlafqchlphdevgpp 
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RNQSPLGNDTLSSGLPMGPRRQVWPLARVG 
GHS SPREPQ VLKKPL WGQTDI AG VGS ASL YP 
DNL 


362 


1712 


A 


3136 


1270 


274 


RVGMVLGTREVGDSTPPPSPPLYPFTGNEFVQ 

HNTWQLSRVYPSDLRTDSSNYNPQELWNAG 

CQM/V*GGSRDWEEGVEEQQVGNKFSSDGR 

VGECSRKLLG*EMLSVDITSRYRAPSTYLLNS 

LiUiuLbULHGEbCSSrLLGPSVAMNMQTAGL 

EMDICDGHFRQNGGCGYVLKPDFLRDIQSSF 

HPEKPISPFKAQTLLNQVISVQQLPKVDKTKE 

GSIVDPLVKVQIFGVRLDTARQETNYVENNG 

rlNJr i Wu^lLCrKVLurUrPMLRrOrUviDYDW 

KSRNDLLGKTPCPGTCMQQGYRHIHLLSKDG 

ISLRPASIFVYICIQEGLEGDES 


363 


1713 


C 


3139 


60 


248 


MFAGSYGKSMFSFSKKVLNCLPKWRYHFVIA 

DA HjIMTTODT ADUT T T/"\T_IT T 7TTO ^ 7T~*/^\ 1 1 T*n T/TI7** 

rAMNJiarLArHLHQHLVrbVrQVLTTLIGV** 


364 


1714 


A 


3140 


57 


418 


SAFKTLQLPAFSLYFDLGSLKLLILRIHTSIVK 
NHKVESPRTMSPG*DPQSFLQIPQPRPPQLRV 
OL 1 bULlQHrHbr&SCQrPLLRGrPrPRQPPLGI 
SGASLCPVLSPPR*PLQPSSL 


365 


1715 


A 


3145 


1 22 


413 


LLPYPSLFVFLRQCHFVT\RLECNGVVSAHCN 
LHLPGSSDSPASAS*VAGTTGVCHHTRLIF\VF 
LV*TGFHYVAQAGLELLTA*S\PPQLPfCVVGL 
QA 


366 


1716 


A 


3150 


247 


2 


VG EKL HDIRFGN DFDMTPKA QATKLEKIDKLN 

FIKIKKLCIEGYY/NREPQNGRKIFANYVS\DK 

GLMATIYEELLKLSNKLIQ 


367 


1717 


A 


3152 


3 


2367 


QKLKQNQPKRAHVEDGGSRSKQGNEQSKKT 

PIEKSDFAAATHPRAFYLSKPDETPNAWMSD 

SGTGLTYWKLEEKDMHHSLPETLEKTFISLSS 

TDVSPNQVLTLDPTLHMKPKQQISGIQPHGLP 

NALDDRISFSPDSVLEPSMSSPSDIDSFSQASN 

VT SQLPGFPKYPSHTKASPVDS WKNQTFQNE 

SRTSSTFPSVYTITSNDISVNTVDEENTVMVAS 

ASVSQSQLPGTANSVPECiSLTSLEDPVILSKJR 

QNLKEKHARHIADLRAYYESEINSLKQKLEA 

KEISGVEDWKITNQILVDRCGQLDSALHEATS 

RVRTLENKNNLLEIEVNDLRERFSAASSASKI 

LQER1EEMRTSSKEKDKTIIRLKSRLQDLEEAF 

ENAYKLSDDKEAQLKQENKMFQDLLGEYES 

LGKEHRRVKDALNTTENKLLDAYTQISDLKR 

MISKLEAQVKQVEHENMLSLRHNSRIHVRPS 

RANTLATSDVSRRKWLIPGAEYSIFTGQPLDT 

QDSNVDNQLEETCSLGHRSPLEKDSSP/GSSST 

SLLIKKQRETSDTPIMRALKELDEGKIFKNWG 

TQTEKEDTSNSLL*/INPRQTETSVNASRSPEK 

CAQQRQKRLNSASQRSSSLPPSNRKSSTPTKR 

EIMLTPVTVAYSPKRSPKENLSPGFSHLLSKN 

ESSPIREKTYSEKATDNHVNHSSCPEPVPNGV 

KKVSVRTAWEKNKSVSYEQCKPVSVTPQGN 

T^CnVTAIf TRTI APTCTJUTHCf TV17VTVMP A A T 
l^rtil I /VtVllx 1 i^rVC/l E,lvrrUt/L 1 rwliiSJJv^lk/YAJL 

SRMPSPGGRITLQTRLNQVKCLSLNLL 


368 


1718 


A 


3163 


2 


2350 


EFKSGGCGAGLVAAGAVLVLYPASRAGERT 

RVPGSPAPSSLPLHSPGACGTEVDMDPQRSPL 

LEVKGNIELKRPLIKAPSQLPLSGSRLKRRPDQ 

MEDGLEPEKKRTRGLGATTKITTSHPRVPSLT 

TVPQTQGQTTAQKVSKKTGPRCSTArATGLK 

NQKPVPAVPVQKSGTSGVPPMAGGKKPSKRP 

AWDLKGQLCDLNAELKRCRERTQTLDQENQ 
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D=Aspartic Acid, E=Glutamic Acid, 
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I-Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
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Y=Tyrosine, X=Unknown, +=Stop codon, 
/=pos5ible nucleotide deletion, Y=possible 
nucleotide insertion 














QLQDQLRDAQQQVKALGTERTTLEGHLAKV 

QAQAEQGQQELKNLRACVLELEERLSTQEGL 

VQELQKKQVELQEERRGLMSQLEEKERRLQT 

SEAALSSSQAEVASLRQETVAQAALLTEREER 

LH GLEMERRRLHNQLQELKGNIR VFCR VRP V 

LPGEPTPPPGLLLFPSGPGGPSDPPTRLSLSRSD 

ERRGTLSGAPAPPTRHDFSFDRVFPPGSGQDE 

VFEEIAMLVQSALDGYPVCIFAYGQTGSGKTF 

TMEGGPGGDPQLEGLIPRALRHLFSVAQELSG 

QGVVTYSFVASYVEIYNETVRDLLATGTRKGQ 

GGECEIRRAGPGSEELTVTNARYVPVSCEKEV 

DALLHLARQNRAVARTAQNERS SRSHS VFQL 

QISGEHSSRGLQCGAPLSLVDLAGSERLDPGL 

ALGPGERERLRETQAINSSLSTLGLVIMALSN 

KESHVPYRNSKLTYLLQNSLGGSAKMLMFV 

NISPLEENVSESLNSLRFASKVEPSVLFGTAQS 

NRKWKTDPDLCVCVCVCVCVCVCVCVCVP 

MSNfYRVRGGRVAGGCFIGWRAPCPRAlK 


369 


1719 


A 


3165 


365 


12 


GYTSQGRW1DIERGPLTANTESLHENNFNALP 
GYIRKIE*I*IYKKN*1NFGGVGLLNIVKISILS/K 
IYRFDAIPVKILTRFFINLDKLILKFVLKTXIAK 
NRIKTFYIMRRKKLGDSS 


370 


1720 


A. 


3170 


393 


42 


GASISPSAVIDGVEGLKPMQEQEAQEAGPCLD 
* HMAPEQ WVAPR\RLLFRLIFS VLHALIIAAAA 
QSSAEEDEDPRN*GQSSEDQAPNQNGLIViVH 
RVHVPLGAAATVPVHRSHFPR 


371 


1721 


A 


3173 


770 


510 


GNGGCGLSQIPPSHLGAFSRGSLLSRG\DPRGP 

PPHPVIFFVFVVE\QGFTVLARMVSIS*PCDPP 

ALASQSAGITGVSHLARPQNLYF 


372 


1722 


A 


3180 


381 


76 


RVLHHDNVPAHSSPQKP F.1SOpFQT ftp t-n p»S 
PDLAPSGCFLFLNLKNIFK\GTHFSLVDNVKK 
TVSTWLH/SQNAQFYKDRLNGWYHCLQKCL 
QHY+AYVEK 


373 


1723 


A 


3181 


410 


14101 

# 
•I 


RRE VAGPEGKGLLLASAHTMLTPPLL LLLPLL 

SALVAAAIDAPKTCSPKQFACRDQITCISKGW 

RCDGERDCPDGSDEAPEICPQSKAQRCQPNE 

HNCLGTELCVPMSRLCNGVQDCMDGSDEGP 

HCRELQGNCSRLGCQHHCVPTLDGPTCYCNS 

SFQLQADGKTCKDFDECSVYGTCSQLCTNTD 

GSFICGCVEGYLLQPDNRSCKAKNEPVDRPP 

VLLIANSQNILATYLSGAQVSTITPTSTRQTTA 

MDFSYANETVCWVHVGDSAAQTQLKCARM 

PGLKGFVDEHTINISLSLHHVEQMAIDWLTGN 

FYFVDDIDDRIFVCNRNGDTCVTLLDLELYNP 

KGIALDPAMGICVFFTDYGQIPKVERCDMDG 

QNRTKLVDSKIVFPHGITLDLVSRLVYWADA 

YLDYIEVVDYEGKGRQTIIQGILIEHLYGLTVF 

ENYLYATNSDNANAQQKTSVIRVNRFNSTEY 

QWTRVDKGGALHIYHQRRQPRVRSHACEN 

DQYGKPGGCSDICLLANSHKARTCRCRSGFS 

LGSDGKSCKKPEHELFLVYGKGRPGIIRGMD 

MGAKVPDEHMIPIENLMNPRALDFHAETGFI 

YFADTTSYLIGRQKJDGTERETILKDGIHNVE 

GVAVDWMGDNLYWTDDGPKXTISVARLEK 

AAQTRKTLIEGKMTHPRAIVVDPLNGWMYW 

TDWEEDPKDSRRGRLERAWMDGSHRDIFVT 

SKTVLWPNGLSLDIPAGRLYWVDAFYDRIETI 

LLNGTDRK1VYEGPELNHAFGLCHHGNYLFW 

TEYRSGSVYRLERGVGGAPPTVTLLRSE\RPPI 
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FEIR\MYDAQHQQVGSNKCRVNNAGCSSLCL 

ATPGSRQCACAEDQVLDADGVTCLANPSYVP 

PPQCQPGEFACANSRCIQERWKCDGDNDCLD 

NSDEAPALCHQHTCPSDRFKCENNRCIPNRW 

LCDGDNDCGNSEDESNATCSARTCPPNQFSC 

ASGRCIPISWTCDLDDDCGDRSDESASCAYPT 

CFPLTQFTCNNGRCININWRCDNDNDCGDNS 

DEAGCSHSCSSTQFKCNSGRCIPEHWTCDGD 

NDCGDYSDETHANCTNQATRPPGGCHTDEF 

QCRLDGLCIPLRWRCDGDTDCMDSSDEKSCE 

GVTHVCDPSVKFGCKDSARCISKAWVCDGD 

NDCEDNSDEENCESLACRPPSHPCANNTSVC 

LPPDKLCDGNDDCGDGSDEGELCDQCSLNN 

GGCSHNCSVAPGEG1VCSCPLGMELGPDNHT 

CQIQSYCAKHLKCSQKCDQNKFSVKCSCYEG 

WVLEPDGESCRSLDPFKPFI1FSNRHEIRRIDLH 

KGDYSVLVPGLRNTTALDFHLSQSALYWTDV 

VEDKIYRGKLLDNGALTSFEVVIQYGLATPEG 

LAVDWIAGNIYWVESNLDQIEVAKLDGTLRT 

TLLAGDIEHPRAIALDPRDGILFWTDWDASLP 

RIEAASMSGAGRRTVHRETGSGGWPNGLTV 

DYLEKRILWIDARSDA1YSARYDGSGHMEVL 

RGHEFLSHPFAVTLYGGEVYWTDWRTNTLA 

KANKWTGHNVTVVQRTNTQPFDLQVYHPSR 

QPMAPNPCEANGGQGPCSHLCLINYNRTVSC 

ACPHLMKLHKDNTTCYEFKKFLLYARQMEIR 

GVDLDAPYYNYIISFTVPDIDNVTVLDYDARE 

QRVYWSDVRTQA1KRAFINGTGVETVVSADL 

PNAHGLAVDWVSRNLFWTSYDTNKKQINVA 

RLDGSFKNAWQGLEQPHGLWHPLRGKLY 

WTDGDNISMANMDGSNRTLLFSGQKGPVGL 

AIDFPESKLYWISSGNHTINRCNLDGSGLEVID 

AMRSQLGKATALAIMGDKLWWADQV SEKM 

GTCSKADGSGSWLRNSTTLVMHMKVYDESI 

QLDHKGTNPCSVNNGDCSQLCLPTSETTRSC 

MCTAGYSLRSGQQACEGVGSFLLYSVHEGIR 

GIPLDPNDKSDALVPVSGTSLAVGIDFHAEND 

TIYWVDMGLSTISRAKRDQTWREDWTNGIG 

RVEGIAVDWIAGNIYWTEX^GFDVIEVARLNG 

SFRYWISQGLDKPRAITVHPEKGYLFWTEW 

GQYPRIERSRLDGTERVVLVNVSISWPNGISV 

DYQDGKLYWCDARTDKIERIDLETGENREVV 

LSSNNMDMFSVSVFEDFIYWSDRTHANGSIK 

RGSKDNATDSVPLRTGIGVQLKDDCVFNRDR 

QKGTNVCAVANGGCQQLCLYRGRGQRACA 

CAHGMLAEDGASCREYAGYLLYSERTILKSI 

HLSDERNLNAPVQPFEDPEHMKNVIALAFDY 

RAGTSPGTPNRIFFSDIHFGNIQQINDDGSRRIT 

IVENVGSVEGLAYHRGWDTLYWTSYTTSTIT 

RHTVDQTRPGAFERETVITMSGDDHPRAFVL 

DECQNLMFWTNWNEQHPSIMRAALSGANVL 

TLIEKDIRTPNGLAIDHRAEBXYFSDATLDKIE 

RCEYDGSHRYVILKSEPVHPFGLAVYGEHIF 

WTDWVRRAVQRANKHVGSNMKLLRVDIPQ 

QPMGIIAVANDTNSCELSPCRINNGGCQDLCL 

LTHQGHVNCSCRGGRILQDDLTCRAVNSSCR 

AQDEFECANGECINFSLTCDGVPHCKDKSDE 

KPSYCNSRRCKKTFRQCSNGRCVSNMLWCN 

GADDCGDGSDEIPCNKTACGVGEFRCRDGTC 

IGNSSRCNQFVDCEDASDEMNCSATDCSSYF 
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/=possible nucleotide deletion, \=possible 
nucleotide insertion 














RLGVKGVLFQPCERTSLCY APSWVCDGAND 

CX3DYSDERDCPGVKRPRCPLNYFACPSGRCIP 

MSWTCDKEDDCEHGEDETHCNKFCSEAQFE 

CQNHRCISKQWLCDGSDDCGDG SDEAAHCE 

GKTCGPSSFSCPGTHVCVPERWLCDGDKDCA 

DGADESIAAGCLYNSTCDDREFMCQNRQCIP 

KHFVCDHDRDCADGSDESPECEYPTCGPSEF 

RCANGRCLSSRQWECDGENDCHDQSDEAPK 

NPHCTSPEHKCNASSQFLCS SGRCVAEALLCN 

GQDDCGDSSDERGCHINECLSRKLSGCSQDC 

EDLKIGFKCRCRPGFRLKDDGRTCADVDECS 

TTFPCSQRCINTHGSYKCLCVEGYAPRGGDP 

HSCKA VTDEEPFL IF ANR YYLRKLNL DG S N Y 

TLLKQGLNNAVALDFDYREQMIYWTDVTTQ 

GSMIRRMHLNGSNVQVLHRTGLSNPDGLAV 

DWVGGNLYWCDKGRDTIEVSKLNGAYRTVL 

VSSG LREPRAL WD VQNG YLY WTD WGDH SL 

1GRIGMDGSSRSVIVDTKJTWPNGLTLDYVTE 

RIYWADAREDYIEFASLDGSNRHVVLSQDIPH 

IFALTLFEDYVYWTDWETKSrNRAHKTTGTN 

KTLLISTLHRPMDLHVFHALRQPDVPNHPCK 

VNNGGCSNLCLLSPGGGHKCACPTNFYLGSD 

GRTCVSNCTASQFVCKNDKCIPFWWKCDTE 

DDCGDHSDEPPDCPEFKCRPGQFQCSTGICTN 

PAFICDGDNDCQDNSDEANCDIHVCLPSQFK 

CTNTNRCIPGIFRCNGQDNCGDGEDERDCPE 

VTCAPNQFQCSITKRCIPRVWVCDRDNDCVD 

GSDEPANCTQMTCGVDEFRCKDSGRCIPARW 

KCDGEDDCGDGSDEPKEECDERTCEPYQFRC 

KNNRCVPGRWQCDYDNDCGDNSDEFSCTPR 

PCSESLFSCANGRCIAGRWKCDGDHDCADGS 

DEKDCTPRCDMDQFQCKSGHCIPLRWRCDA 

DADCMDGSDEEACGTGVRTCPLDEFQCNNT 

LCKPLAWKCDGEDDCGDNSDENPEECARFV 

CPPNRPFRCKNDRVCLWIGRQCDGTDNCGD 

GTDEEDCEPPTAHTTHCKDKKEFLCRNQRCL 

SSSLRCNMFDDCGDGSDEEDCSIDPKLTSCAT 

NASICGDEARCVRTEKAAYCACRSGFHTVPG 

QPGCQDINECLRFGTCSQLCNNTKGGHLCSC 

ARNFMKTI-INTCKAEG SE YQVL YIADDNEIRS 

LFPGHPHSAYEQAFQGDESVRIDAMDVHVKA 

GRVYWTNWHTGTISYRSLPPAAPPTTSNRHR 

RQIDRGVTHLNISGLKMPRGIAIDWVAGNVY 

WTDSGRDVIEVAQMKGENRKTLISGMIDEPH 

AIVVDPLRGTMYWSDWGNHPKJETAAMDGT 

LRJETLVQDN1QWPTGLAVDYHNERLYWADA 

KLSVIGSIRLNGTDPIVAADSKRGLSHPFSIDV 

FEDYIYGVTYINNRVFKIHKFGHSPLVNLTGG 

LSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPP 

PDAPRPGTCNLQCFNGGSCFLNARRQPKCRC 

QPRYTGDKCELDQCWEHCRNGGTCAASPSG 

MPTCRCPTGFTGPKCTQQVCAGYCANNSTCT 

VNQGNQPQCRCLPGFLGDRCQYRQCSGYCE 

NFGTCQMAADGSRQCRCTAYFEGSRCEVNK 

CSRCLEGACWNKQSGDVTCNCTDGRVAPS 

CLTCVGHCSNGGSCTMNSKMMPECQCPPHM 

TGPRCEEHVFSQQQPGHIAS ILIPLLLLLLL VL 

VAGVVFWYKRRVQGAKGFQHQRMTNGAM 

NVEIGNPTYKMYEGGEPDDVGGLLDADFAL 
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nucleotide insertion 














DPDKPTNFTNPVYATLYMGGHGSRHSLASTD 
EKRELLGRGPEDEIGDPLA 


374 

* 


1724 


A 


3187 


191 


1815 


CLELASAGKIPEESKALSLLAPAPTMTSLMPG 

AGLLPIPTPNPLTTLGVSLSSLGAIPAAALDPNI 

ATLGEIPQPPLMGNVDPSIGDEIRRTVYVGNL 

NS QTTTADQLLEFFKQ VGEVKF VRMAG DET 

QPTRFAFVEFADQNSVPRALAFNGVMFGDRP 

LKINHSNNAIVKPPEMTPQAAAKELEEVMKR 

VREAQSFISAAIEPGWLHSTSLCNDFLGCF*RR 

RMYRE* APCTICGTFHLCLIIN WDL* LF* AYTA 

K*FFPPRVWKEQ*KKRR\RSRSHTRSKSRSSSK 

bHb RRKRS Q SKHRSRS HNRSR S RQKDRRRSK 

S PHKKRSKS RERRK S R S RSHSRDKRKDTREK I 

KEKERVKEKDREKEREREKEREKEKERGKN 

KDRDKEREKDREKDKEKDREREREKEHEKD 

KSRTPPRSYNASRRSRSSSRERRRRRSRSSSRS 
PRTSKTIKRKSSRSPSPRSRNKKDKKREKERD 
HISERRERERSTSMRKSSNDRDGKEKLEKNST 

c 
o 


375 


1725 


A 


3192 


415 


101 


AHSSHQTRAILQEFQWDIIRHPPL\SPNLALSG 
FVFPNLKKSLRGTHFS S VKK\TTLTWLNSQDP 
WF/FF YP* SPDLQIPSSFRNGLND WYHHS QKC 
PDLDGAYVKK 


376 


1726 


A 


3199 


931 


418 


G V* WCDLGSPQPPPPGFKQFCLGRSSS WD YR 
HVPPHPANFVFLLETGFLHAGQAGUGDPPAS 
ASQSAGITGVSHTWPKNHLIFYACLVIRSKR1 
K 


377 


1727 


A 


3201 


274 


1285 


KTGYTSRGSPLSPQSSIDSELSTSELEDDSISM 

GYKLQDLTDVQIMARLQEESLRQDYASTSAS 

VSRHSSSVSLSSGKKGTCSDQEYDQYSLEDEE 

EFDHLPPPQPRLPRCSPFQRGIPH SQTFSS IREC 

RRSPSSQYFPSNNYQQQQYYSPQAQTPDQQP 

NRTNGDK/PPKKYA+PSPDAKYNCH* * QH\SSP 

VTVRNSQSFDSSLHGAGNGISRIQSCIPSPGQL 

QHRVHSVGHFPVSIRQPLKATAYVSPTVQGSS 

NMPLSNGLQLYSNTGIPTPNKAAASGIMGRS 

ALPRPSLAINGSNLPRSKIAQPVRSFLQPPKPL 

SSLSTLRDGNWRDGCY 


378 


1728 


A 


3202 


112 

i 

; 
t 


1789 


VPGVTESRPSVLRGDHLFALLSSETHQEDPIT 

YKGFVHKV\ELDRVKLSFSMSLLSRFVGWG* 

PFKVNF Y/TFNRQPLRV\QHRALELTG RWLL W 

PMLFPWAPRDVPLLPSDVKLKLYDRSLESNP 

EQLQAMRHIVTGTTRPAPYIIFGPPGTGKTVT 

LVEAIKQWKHLPKAHILACAPSNSGADLLC 

QRLRVHLPSSIYRLLAPSRDIRMVPEDIKPCCN 

NWAKKGEYWPAKJKKLQEYRVLITTLITAGR 

LVSAQFPIDHFTHIFIDEAGHCMEPESLVAIAG 

LME VKETGDPG GQL VLAGDPRQLGP VLRSPL 

TQKHGLGYSLLERLLTYNSLYKKGPDGYDPQ 

FTTlfT T rwvr^wptit HTPMHT VVFOFT C\ACA 

± 1 1 PwJLIjJvJN I J\jnr 1 iL,LJlr INV^Li I I JCAJJDJL^V^/tA^/V 

DVVDRERFCRWAG\LPRQGFPIIFHGVMGKD 

EREGNSPSFFNPEE AAT VTS YLKLLL APS SKK 

GKARLSPRSVGVISPYRKQVEKIRYCITKLDR 

ELRGLDDIKDLKVTCCSTVTPCLPCAPTCPLP 

ETSSSFHSSPRPRPTPAALNRARALPEPLTPGD 

SNLRVWDGIRKPACLTNTSCHS 


379 


1729 


A 


3206 


432 


130 


PKAAPS VXL WFPPFL* GSFKPTKGHTXC VXIK 
* LSTREAXDSXPGRQIAXXRQG GKVETTTAL 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 



SEQID 
NO: of 
peptide 
seq- 
uence 



380 



1730 



381 



1731 



382 



1732 



383 



1733 



384 



1734 



385 



1735 



Met 
bod 



T 



SEQ 
ID NO: 
in 

USSN 
09/496 
914 



3207 



3225 



3238 



3241 



3242 



Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 



187 



256 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



507 



Amino acid sequence (A«=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R-Arginine, S=Serine, 
T=Threoninc s V^Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown s *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 



XKQSNNKGTRASSYXEPDAXEQWKFPrDCKL 
QLPGXTHE 



840 



38 



1542 



343 



678 



3243 



3190 



664 



GGTGHPHPARPPLSGVG GCQCSHSKPWTAGS 
PEQRDHPAPHKQffiAGQGLPGPQAWGG*KGP 
AXLLPGPGGGPGPVA SLEARAQASSG VTPNG 
GGRTYPYPTFSSGE 



GTRPGHLPAPSDGFCV/HL*SIPSWGSF* GESU 

EMQLITSLGLQEFDIARNVLELIYAQTLVWIG1 

FFCPLLPFIQMIMLFIMFYSKNISLMMNFQPPS 

KAWRASQMMTFFIFLLFFPSFTGVLCTLAITI 

WRLKPSADCGPFRGLPLFIHSIYSWIDTLSTRP 

GYLWWWIYRNLIGSVHFFFILTLIVLIITYLY 

WQITEGRKIMIRLLHEQIINEGKDKMFLIEKLI 

KLQDMEKKANPSSLVLERREVEQQGFLHLGE 

HDGSLDLRSRRSVQEGNPRA 



LLMIKVSSTCFSCHLHHHHHHHHRHHQGHNS 
LFFSLKSSSNSSTLPVYLSYNI1LVFSKCLVFDF 
LFSNACL 



KGAPSFVRLYQYPNFAGPHAALANKSFFKAD 

KVTMLWNKKATAVLVIASTDVDKTGASYYG 

EQTLHYIATNGESAWQLPKNGPIYDWWNS 

SSTEFCAVYGFMPAKATIFNLKCDPVFDFGTG 

PRNAAYYSPHGHILVLAGFGNLILQI*AD/IMK 

VWNVKNYKLISKPVASDSTYFAWCPDGEHIL 

TATCAPRLRVNNGYK I WHYTG SILHKYD VPS 

NAELWQVSWQPFLDGIFPAKTITYQAVPSEVP 

NEEPKVATAYRPPALRNKPITNSKLHEEEPPQ 

NMKPQ S GND KPL S KT ALKN Q RKH E AKKAAK 

QEARSDKSPDLAPTPAPQSTPRNTVSQSISGDP 
EIDKKIKN LKKKJLKAIEO LKEOAAT GKQT FV 

iTALLQELEDLELGI 



IRSPAARSPGLETPTCLLFVIAAIAAVFVDSAIP 

RLTQHRPQDGSFPYTILDPPLYLPGQCAPPQP 

LSQCARRVHGEKLRRPTFGPRHRGAGTAKMS 

ASLVRATVRAVSKRKLQPTRAALTLTPSAVN 

KIKQLLKDKPEHVGVKVGVRTRGCNGLSYTL 

EYTKTKGDSDEEVIQDGVRVFIEKKAQLTLL 

GTEMDYVEDKLSSEFVFNNPNIKGTCGCGES 

FNI 



VAMGTPRAQHPPPPQLLFLILLS CP WIQGLPL 

KEEEILPEPGSETPTVASEALAELLHGALLRR 

GPEMGYLPGPPLGPEGGEEETTTTnTTTTVTT 

TVTSPVLCNNNISEGEGYVESPDLGSPVSRTL 

GLLDCTYSIHVYPGYGtEIQVQTLNLSQEEELL 

VLAGGGSPGLAPRLLANSSMLGEGQVLRSPT 

NRLLLHFQSPRVPRGGGFRIHYQAYLLSCGFP 

PRPAHGDVSVTDLHPGGTATFHCDSGYQLQG 

EETLICLNGTRPSWNGETPSCMASCGGTIHNA 

TLGRIVSPEPGGAVGPNLTCRWVIEAAEGRRL 

HLHFERVSLDEDNDRLMVRSGGSPLSPVIYDS 

DMDDVPERGLISDAQSLYVELLSETPANPLLL 

SLRFEAFEEDRCFAPFLAHGNVTTTDPEYRPG' 

ALATFSCLPGYALEPPGPPNAIECVDPTEPHW 

NDTEPACKAMCGGELSEPAGWLSPDWPQS 

YSPGQDCVWGVHVQEEKRILLQVEILNVREG 

DMLTLFDGDGPSARVLAQLRGPQPRRRLLSS 

GPDLTLQFQAPPGPPNPGLG QGFVLHFKE VPR 

NDTCPELPPPE WG WRTASHGDLIRGTVLT YQ 

CEPGYELLGSDILTCQWDLSWSAAPPACQKI 
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SEQ ID 
NO; of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO; of 
peptide 
seq- 
uence 


Met 
bod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

A ■ * 

beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D-Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L-Leucine, 
M-Methionine, N=Asparagine, P-Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=V aline, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














MTCADPGEIANGHRTASDAGFPVGSHVQYRC 

LPGYSLEGAAMLTCYSRDTGTPKWSDRVPKC 

ALKYEPCLNPGVPEN GYQTL YKHHYQAGE SL 

RFFCYEGFELIGEVTITCVPGHPSQWTSQPPLC 

KVTQTTDPSRQLEGGKLALAILLPLGLVIVLG 

SGVYIYYTKLQGKSLFGFSGSHSYSPITVESDF 

SNPLYEAGDTREYEVSI 


386 


1736 


A 


3250 


5725 


3984 


GTSTVTMATKKHFSIILNLLGMLLKKDNQDT 

RKLLMTWALEVAVVMKKSETYAPLFCLPSF 

HKFCKGLL AD7X VE D VNICLQACS SLHALS S S 

LPDDLLQRCVDVCRVQLVHRGTCIRQAFGKL 

LKSIPLGVFLSNNNHTEIQEISLALRSHMSKAP 

SNTFHPQDFSD/VISFILYGNSHRTGKDNWLE 

RLFYSCQRLDKRDQSTIPRNLLKTDAVLWQW 

AI WEAAQFTVL SKLRTPLGRAQDTFQTTEGIIR 

SL AGHTLNPDQDV SQ WTTADNDEGHGNNQL 

RLVLLLQYLENLEKLMYNAYEGCANALTSPP 

KVIRTFL YTNRQTCQD WLTRIRLSIMR VGLLA 

GQPAVTVRHGFDLLTEMKTTSLSQGNELEVSI 

MM V VEALCELHCPE AIQGIAVWS SSIVGKHL 

LWINSVAQQAEGRFEKASVEYQEHLCAMTG 

VDCCISSFDKSVLTLASAGCKSASLKHCLNGE 

SRKS VLSKPTD SSPE V INYLGNKACEC YI ST A 

DWAAVQEWQNAIHDLKKSTSSTSLNLKADF 

NYIKSLSSFESGKFVECTEQLELLPGENINLLA 

GGSKEKIDMKKLLRNM 


387 


1737 


A 


3255 


380 


76 


MDIFLYNCKYQVQTEI^NSIQHIMAVSKKLSRF" 
LK Y VHNL* AEN YKTLMK* INEDLN KQRD VPY 

fl A T "\ TT F^. M ^1 Tm ill F fill 1 ~y^~W ~w~ A TV rw w * _ ■ . _ _ 

S*TARLNKMSIPTKTIFRFKAIYIKIPATYFIET 
NMQ 


388 


1738 


A 


3260 


685 


428 


PQWLGLQVYALPPANFVFFVEMRSTILAQTG 
FELLDSSDLPASASKSAGITCMSHHARTLSLK 
*WPFCLSATQEKFC*PASEGVAW 


389 


1739 


A 


3269 


1 


332 

t 


LDGYHTPIYMLNRIIRLPAAL*[ISDQTGHALTI 
LTRLETQMINADYQNKLTLDYLLTTDREVYE 
PFNLTNYCLHIHNQRLGA\DLG*V*Q/KLAHV 
PVQ V* HGFDPEAMFR 


3yu 


1740 


* 

A 


3270 


2 


372 


GRCHDQNKGKS\DG PD AQ AEACGGE ST YQEL 
LVNQNPIGQPLACRRLTRKIYEGIKKAVKPNH 
SPRGVKKVHKFVNKGEKGIMVLAGDTLGIGV 
YCLLPCMC* DRKLT YAHIPSTTDLGAGAG Y 




1 1\ i 
1/41 


A 


'ion 

3273 


1 


187 


FFQEMLD IMKA ISDMMGKCITP VLKED APRQ 

HVETFFQ\EELTRSQEGMKLGENFLMFAMPP 

DDSKESKGK*FFQEMLDIMKAISDMMGKCTY 

PVLKEDAPRQHVETFFQVGINQKSRGHEVRR 

KFPDVCHAPR 




1 /4Z 


A 

A 


3281 


901 


521 


FFFGDGVSPCRQAGV* WHDLDSLQNLPPGFK 
RFSYLSLPSSW\DYRHVLPRQANFCIF/M*RRG 
FTMLARMVSIS*PRDLPALASQSAGITGVSHH 
APPQMDFTFALLCFALKGCLPRQKEGGTLNLI 


393 


1743 


A 






i 
«j 


KINKo V V r Jir V LLUL o Atir Q 1 I LLr VLF V V 1 L, 

LLTVMGNLLLLVVINADSCLHTPMYFFLGQL 
SFLDLCHSSVTAPKXLENLLSEKKT1SVEGCM 
A* VFF VF ATGGTES SLLA VMA YDRY VAIRTR 
G 


394 


1744 


A 


3284 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKC 
LDNCPEGLEANNHTMECVSIVHCEVSEWNP 
WSPCTKKGKTCGFKRGTETRVREIIQHPSAKG 
NLCPPTNETRKCTVQRKKCQKGERGKKGRE 
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SEQ1D 
NO: of 
nucl- 
eotide 
seq- 
uence 



SEQ ID 
NO: of 
peptide 
seq- 
uence 



395 



1745 



396 



1746 



397 



1747 



398 



1748 



Met 
hod 



399 



1749 



400 



1750 



401 



1751 



402 



1752 



SEQ 
ID NO: 
in 

USSN 
09/496 
914 



3286 



3293 



3295 



3300 



3301 



Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



Amino acid sequence (A- Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine t 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T^hreonine, V^Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 



RKRKKPNKGESKEAIPDSKSLESSKEIPEQREN 
KQQQ 



340 



12 



1912 



536 



3303 



3304 



3305 



1678 



172 



401 



2768 



2391 



453 



626 



172 



RVLYVPSMGFCILVAHGWQKISTKSVFKKLS 
WICLSMVILTHSLKTFHRNWDWESEYTLFMS 
ALKVNKNNAKLWNNVGHALENEKNFERAL 
KYFLQATHVQPDDIGAHMNVGR 



GFRAVVMTVKTEAAKGTLTYSRMRGMVAIL 
1AFMKQRRMGLNDFIQKIANNSYACKQ 



AEPACGASSCTPPSLRSSSSQSVGPLRPGRPL 

WSEACAFL*AAAPQGPASPCCGLPSGFPRVW 

AQCCPPGGALRFPEGLGSVLSPRRCPQVSRGS 

GLSAVPQEVPSGFLGPGLRACPQEAPSRFLRA 

GLT 



KQRRWQNIQRKGPKRYIVIAGNSQSHQPMIFS 

MLRKLPKVTCRDVLPEIRAICIEEIGCWMQSY 

STSFLTDSYLKYIGWTLHDKHREVRVKCVKA 

LKGLYGNRDLTARLELFTGRFKDWMVSMIV 

DREYSVAVEAVRLLILILKNMEGVLMDVDCE 

SVYPIV+ASN*GLASAVGEFLYWKLFYPECEI 

RTMGGREQRQSPGAQRTFFQLLLSFFVESKSH 

SVTQAGVQWQFSAHRDLCLPGSSNSHVSASR 

VAGIAGAHRHTWLIYVFFSWRQGFAVLAGL 

VSNS 



LRSYGCKAPSRISHLHK\FLFLLLPSLLMGYSE 

SPPPITDSWAPFISLTHHVLSQSQSPLSSNCWI 

CLSTHTQ* FTALPADLLTWTQSNVSLHISYLAI 

PFLADSFLKPV/L*PGNSAKHLSFKLSSLSMVS 

GRAVALLHLIASGLTSIQTNTASSKPPIWGYVL 

STQTSFISPPPLCLSRTYPNPAHATMVGQVPQ 

SLCGLIFTL/RTPCRPSTT.HPNYKTTSTSAWQKV 



LC h SU SP 1 1HTSLHLTTGS SFLSFHPIPGFP AAN 

SALYVSSLKGPPGKNVTIPSPVTGT* QPPHRGS 

N/RLTVDKDNFFLSPKPNSLHQLPSQVTPYQAL 

TGAALAG S YPIWENENTLSWLPTFTYNFCLST 

PSLFFLCDrN*YLCLPANWSGTCTLVFQAPTI 

NJLPPNQTILISVEASISSSPIRNKWALHLITLLT 

GLGITAALGTGIAGITTSrTSYQTLFTTLSNTVE 

DMHTSITSLQRQLDFLVGVILQNWRVLDLLT 

TEKGGTCIYLQEECCFCVNESGIVHIAVRRLH 

DRAAEL*HQVADSWWQGSSLLRWIPWVAPF 

LGPLIFLFLLLMIGPCIFNLVSRFISQRLNCFIQ 

ASMQKHIDNIFHLCHV*YQSLRGNHSEAPEPR 

P 



THWRHSSGVPGSTTARRRRRELEIATSDNQE 

YY^RLCQEVTNRERNDQKMLADLDDLNRTK 

KYLEERLIELLRDKDALWQKSDALEFQQKLS 

AEERWLGDTEANHCLDCKREFSWMVRRHHC 

RICGRIFCYYCCNNYVLSKHGGKKERCC 



MAPQHSSLDDKVPQQASTVCFEFQDILQHSQ 

CTEHKDSLWGPGARSQPFGAHNTRLSPDSCP 

EK1VLRALKDSRAGMPEQDKDPGVQENPDD 

QRRVPQGTGDAPSAFKPLWDNGGLSPFVSRP 

GPLERDLHAQRSEVTYNQRSQSSWMSSFPKR 

NAFVSPYSSMGQAQP/GLPKTNPIGESCCWEG 

LSLSTQILG* QKPSKYIPSLQCR 



MELPSGPGPERLFDSHRLPGDCFLLLVLLLYA 
PVGFCLLVLRLFLGIHVFLVSCALPDSVLRRF 
WRTMCAVLGLVARQEDSGLRDHSVRVLISN 
HVTPFDHNIVNLLTTCSTVSESEAESATGRJFP 
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SEQ ID 
NO: or 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 

09/496 

914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, 
D^Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L-Leucine, 
M=Methionine, N=Asparagine, P-Proline, 
QKjlutamine, R=Arginine, S=Serine, 
T^Threonine, V^Valine, W=Tryptophan. 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














GAQLKAPLSPLAFRMEDTEALPLTPILYPTCQ 

FFFFUFLNIFLLAFS SPG SQPLLN SPPSF VC W SR 

GFMEMNGRGELVESLKRFCASTRLPPTPLLLF 

PEEEATNGREGLLRFSSWPFSIQDWQPLTLQ 

VQRTLVSVTVSDAS\VVSELL\WSLFVPFTVY 

QVRWLRPVHRQLGEANEEFALRVQQ\LVAKE 

LG\QTGTRLTPA\DKAEHMKRQRHPR\LRPQS 

AQSSFPPSPWVLSS/SDVQTGQTLGFREFKESF 

CPHVAIGVFIPERPWPKTGCCKTLTIHLILL*G 

GPVSFSCPE\DIHPRGT*VPTQQASGLPSFPSYG 

PARGGVL* HPS AQQPLTFA\KS SWARAGRAL 

QERKQVALYEYARRRFTERRAPGGLD 


403 


1753 


A 


3307 


44 


447 


DPSPSLLAVALGLRAGERTRSGPGSSSPSGGIS 

GGASAGLASSPECACGRSHFTCAVSALGECT 

CIPAQWQCDGDNDCGDHSDEDGCILPTCSPL 

DFHCDNGKCIRRSWVCDSDNDCEDDSDEQD 

CPPRECEED 


404 


1754 


A 


3311 


409 


1 


PRHGWGRRVLGRDRPRLQKVKKSVKAIYIPG 

QDHVQNEEIYARVLDKFGSNFLSRDNADLGT 

AFVKFSTLTK*LSALLKNLLQGLSRNVIFTLDS 

LLKGDLKGVKGDLKKPFDKAWICDYETKFAK 

IEKEKREREWR 


405 


1755 


A 


3322 


12 


458 


AAVPVENPWDDPRVRPRVRIFTWEDCIAGQA 
KVLCTNDSYGVTIDWSPKGAFIRLTSQSVGNG 
HPASKENDQMVDTIKNTTKVPIIWTYGDMVE 
PRPQMIRPAVGAKHKELWKILM ALKKI KVIWE 
GKYTKPSQYNPNYMLELAHNDSVW 


. 406 


1756 


A 


3324 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAV 

MCVLLWALSLLQSILEWMFCSFLFSDVDSDN 

WCQILDFLTAVWLIFLI\LVLCGFTLVLLVRnC 

GSQKMPLTRLYVTILLTGLVFLFCSLPLSIQ*F 

LLYWIEKDLDDL 


407 


1757 


A 


3328 


213 


1841 


SGDLSPAELMMLTIGDVIKQLIEAHEQGKDID 

LNKVKTKTAAKYGLSAQPRLVDIIAAVPPQY 

RKVLMPKLKAKPIRTASGIAVVAVMCKPHRC 

PHISFTGNICVYCPGGPDSDFEYSTQSYTGYEP 

TSMRAIRARYDPFLQTRHRIEQLKQLGHSVD 

KVEFIVMGGTFMALPEEYRDYFIRNLHDALS 

GHTSNNIYEAVKYSERSLTKC IGITIETRPD YC 

MKRHLSDMLTYGCmLEIGVQSVYEDVARD 

TNRGHTVKA VCE SFHLAKDSGFKVVAHMMP 

DLPNVGLERDIEQFTEFFENPAFRPDGLKLYP 

TLVIRGTGLYELWKSGRYKSYSPSDLVELVA 

RILALVPPWTRVYRVQRDIPMPLVSSGVEHG 

NLRELALARMKDLGIQCRDVRTREVGIQEIH 

HKVRPYQVELVRRDYVANGGWETFLSYEDP 

DQDILIGLLRLRKCSEETFRFELGGGVSIVREL 

HVYGSVVPVSSRDPTKFQHQGFGMLLMEEA 

ERIAREEHGSGKIAVISGVGTRNYYRKIGYRL 

QGPYMVKMLK 




17SR 

1 / ■Jo 


A 


3 11 ^ 


j 


Ann 


A1ASPRAAGIRHELTSTMAAGKNKRLTKGGK 
KGAKKKAV/DNIINIGKTLVTRTQRTKIASDG 
LKGRVFEESLADLQND\TDGYLLRVI*VAFTT 
ERTNQI/REVFNKLIPDSIGKDIEKACQSIYPLH 
DDFAJUCVKMLKKPKFELRKLMELHGEGSS 


409 


1759 


A 


3338 


7 


1252 


PRWRNSARDEELLSFPQNYYIQWLNGSLIHGL 
WNLASLFSNLCLFVLMPFAFFFLESEGFAGLK 
KGIRARILETLGMLLLLALLILGIVWVASALID 
NDAASMESLYDLWEFYLPYLYSCISLMGCLL 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 



SEQID 
NO: of 
peptide 
seq- 
uence 



410 



1760 



411 



1761 



Met 
hod 



SEQ 
ID NO: 
in 

USSN 
09/496 
914 



3339 



3342 



412 



1762 



Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



127 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



1433 



74 



2701 



Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine. G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P-Proline, 
Q=Glutamine, R=Arginine s S=Serine, 
T=Threonine s V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possibIe 
nucleotide insertion 



LLLCTPVGUSRMFTVMGQLLVKPTILEDLDE 

QIYUTLEEEALQRPTKWAVFIRW/KYNLMELE 

QELENVKTLKTKLERRKKASAWERNLVYPA 

VMVLLLIETSISVLLVACNILCLLVDETAMPK 

GTRGPGIGNASLSTFGFVGAALEIILIFYLMVS 

SWGFYSLRFFGNFTPKKDDTTMTKIIGNCVS 

ILVLSSALPVMSRTLGITRFDLLGDFGRFNWL 

GNFYIVL S YNLLFAIVTTLCL VRJGTSA VREE 

LFKALGLHKLHLPNTSRDSETAKPSVNGHQK 
AL 



GSHRFSLASPLDPEVGPYCDTPTMRTLFNLL 

WLALACSPVHTTLSKSDAKKAASKTLLEKSQ 

FSDKPVQDRGLVVTDLKAESWLEHRSYCSA 

KARDRHFAGDVLGYVTPWNSHGYDVTKVFG 

SKFTQISPVWLQLKRRGREMFEVTGLHDVDQ 

GWMRAVRKHAKGL\P*CLGSCLRTGLTMISG/ 

YVLDSEDEIEELSKTVVQVAKNQHFDGFVVE 

VWNQLLSQKRVGLIHMLTHLAEALHQARLL 

ALLVIPPAITPGTDQLGMFTHKEFEQLAPVLD 

GFSLMTYDYSTAHQPGPNAPLSWVRACVQV 

LDPKSKWRSKILLGLNFYGMDYATSKDAREP 

WGARYIQTLKDHRPRMVWDSQVSEHFFEY 

KKSRSGRHWFYPTLKSLQVRLELARELGVG 

VSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 



3347 



VATRKLAKGFTQFAKMTEGTKKTSKKFKFFK 

FKGFGSFSNLPRSFTLRRSSASISRQSHLEPDTF 

EATQDDMVTVPKSPPAYARSSDMYSHMGTM 

PRPSIKKAQNSQAARQAQEAGPKPNLVPGGV 

PDPPGLEAAKEVMVKATGPLEDTPAMEPNPS 



AVE V DP1RKPE VPTGDVEEERPPRD VHSERAA 

GEPEAGSDYVKFSKEKYILDSSPEKLHKELEE 

ELKLSSTDLRSHAWYHGRIPREVSETLVQRN 

GDFLIRD SLTSLGDYVLTCR WRNQALHFK1N 

KVWKAGESYTHIQYLFEQESFDHVPALVRY 

HVGSRKAVSEQSGAIIYCPVNRTFPLRYLEAS 

YGLGQGSSKPASPVSPSGPKGSHMKRRSVTM 

TDGLTADKVTRSDGCPTSTSLPRPRDSIRSCA 

LSMDQIPDLHSPMSPISESPSSPAYSTVTRVHA 

APAAPSATALPASPVARRSSEPQLCPGSAPKT 

HGESDKGPHTSPSHTLGKASPSPSLSSYSDPDS 

GHYCQLQPPVRGSREWAATETSSQQARSYGE 

RLKELSENGAPEGDWGKTFTVPIVEVTSSFNP 

ATFQSLLIPRDNRPLEVGLLRKVKJELLAEVDA 

RTLARHVTKVDCLVARILGVTKEMQTLMGV 

RWGMELLTLPHG\RKLRLDLLERFHTMSIML 

AVDILG CTGS AEERAALLHKTIQL AAELRGT 

MGNMFSFAA VMG ALDMAQI SRLEQTWVTLR 

QRHTEGAILYEKKLKPFLKSLNEGKEGPPLSN 

TTFPHVLPLITLLECDSAPPEGPEPWGSTEHGV 

EWLAHLEAARTVAHHGGL YHTNAE VKLQ G 

FQARPELLEVFSTEFQMRLLWGSQGASSSQA 

RR YEKFDKVLTALSHKLEPA VRS SEL 



893 



IDRAAECRTKPLPMAVSIRGNADSIVACLVLM 

VLYLIKKRLVACAAVFYGFAVHMKIYPETYI 

LPITLHLLPDRDNDKSLRQFRYTFQACL*ELL 

KRLCNRTALMFVA VAGLTFFALSFGF YYEY G 

WEFLEHTYFYHLTRRDIRHNFSPYFYMLYLT 

AESKWSFSLGIAAFLPQLILLSAVSFAYYRDL 

WCVm,HTSIFVTFNKVCTSQYFLWYLCLLPL 
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T=Threonine, V-Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
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V MFL V RMr W KRA V V LLML WFIGQAMWLAP 
AY VLEFQGKNTFLFI WLAGLFFLLENCSILIQII 
SHYKEEPLTERIKYD 


413 


1763 


A 


3361 


3 


474 


PIPVRWNSLEGRLLRGYEQHANDGKJDYISRN 

♦DLRSWTAADMAAQITKRKWEAEEFAEQIKA 

YLEGTCVER/LRTHLENGKETLQLTEQSSQPTI 

PIVGIVAGLVLLGAVVTGAVVSAVMCRKKNS 

GHFLPTDRVSYSEAASSDHAQGSDVSLTACK 

V 


414 


1764 


A 


3363 


1488 


453 


HQILELKKKILKTYNPDYDEDLVQEASSEDVL 
GVHMVDBCDTERDIEMKRQLRRLRELHLYST 
WKKYQEAMKTSLGVPQRERDEGS LGKPLCP 
PEILSE1LPGSVKKRVCFPSEDHLEEFIAEHLP 
EASNQSLLTVAHADAGTQTNGDLEDLEEHGP 

rt'pi T npp A r T*l~*\ 7"T Tl 4Tt iti t~\TYT~\'T , T A T^T ¥ TT* T""\X FT J**\ 

GQTVSEEATEVHMMEGDPDTLAELLIRDVLQ 

ELSSYNGEEE\DPEEVKTSLGVPQRGDLEDLE 

EHVPGQTVSEEATGVHMMQVDPATLAKSDL 

EDLEEHVPEQTVSEEATGVHMMQVDPATLA 

KQLEDSTITGSHQQMSASPSSAPAEEATEKTK 

VEEEVKTRKPKKKTRKPSKKSRWNVLKCWD 

IFN1F 


415 


1765 


A 


3369 


431 


315 


IPWSWVGRLSVRKMSILF*LTYNYNA1LNKTP 
PSFSPSL 


416 


1766 


A 


3373 


42 


651 


RQEKMGLGEIGASGVLRSMLKERKKQNMKG 

NGNVTLTPLLPAVQCGCHLQPAGRSPLPSSHS 

APGLCSPLHPLQPQQEASTCPSGTLQGREKAA 

PGQGRPLC SLWAGGAGAVPGERG AEGRGPSD 

QAPDPKSGPWLFPPGLGAPAEVRLHNVPHNL 

RRPPLP*ARGK*PPNSGCPWSEGRAKQPLSCG 

PKPQCSLPSQVPGDTH 


417 


1767 


A 


3382 


2 


2061 


EAQDPRACGPDAGGRFAARDAPGNSLRPPPS 

SPP/GWPGQLRLLPRVPGSELRCGKPERGRLP 

ASPPGKIRGWPPGISKRPGLGGRSFPPGFAPRT 

WRPEARGPSVQSLPPIFSPQSAQTTAR*RPGAP 

KNAGRCGGA\RGPRLSLGPPPGPPPAPALPAR 

AS AGAGAAAAALAVGGVRGAGG ARGTG GY 

GHCS GR/PTGRTGPGPQGPGPPMPARPR* AS\S 

TRGSRRGPGSRPARAAAAPRAGDHGRRPVRV 

HLRQHTAV+EPRLGDATAPPGGAAGPGAPAP 

R\GPGWDCALLPSPGPRSPRAVGCAEPEIWDP 

SPRRGTSPVPSVRSLRSEPANPRLGLPALLNSY 

PLKGPGLPPPWGPRTQTGHVDTVQPSGSCIEH 

SKSLD/RGPWGAPPWGPSSSGLCSPKLATAGP 

PQSWGLCQIGRRRGLGGPGLKRGET/GLL*GC 

SMDHANRTKGPGVPTSNRCFSHIPG\GDGCSD 

HSSCEGHPDLHAGREMPAAPGLSELERVRFT 

VGCGGLASGISSASVSGLSPNRAGGPGQGDW 

EMYPV S WQTQESGGQG/SPKTGR* VGMLQA 

GAGSLQGGTGDGVWGLWEDGP/RG*DSPLPS 

GTGTEP*TPTTSIPFFPQPSGVYPSRATLLPMPS 

Y * ALU r o AIM tsJb LKPLL br L Y KuLCCKI bLQLA 

KGIGQLSEIPLLNVETAFWSMWVTYFRK 


418 


1768 


A 


3398 


304 


2121 


EEEEEEEDEDDDDNNEEEEFECYPPGMKVQV 

RYGRGKNQKMYEASIKDSDVEGGEVLYLVH 

YCGWNVRYDEWIKADKJVRPADKNVPKIKH 

RKKIKNKI.DKEKDKDEKYSPKNCKPPALGPN 

PPFQrNPISWKWYPKEDLTDAKNSDTAHIKSI 

EITSILNGLQASESSAEDSEQEDERGAQDMDN 

NGKEESKIDHLTNNRNDLISKEEQNSSSLLEE 
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NKVHADLVISKPVSKSPERLRKDIEVLSEDTD 

YEEDEVTKKRKDVKKDTTDKSSKPQIKRGKR 

RYCNTEECLKTGSPGKKEEKAKNKESLCMEN 

SSNSSSDEDEEETKAKMTPTKKYNGLEEKRK 

SLRTTGFYSGFSEVAEKRIKLLNNSDERLQNS 

RAKDRKDVWSSIQGQWPKKTLKELFSDSDTE 

AAASPPHPAPEEGVAEESLQTVAEEESCSPSV 

ELEKPPPVNVDSKPIEEKTVEVNDRKAEFPSS 

GSNFSA*IPLPYLHLNRLHQSL*QKGSRQQSS 

VTVSEPLAPNQEEVRSIKSETDSTIEVDSVAGE 

LQDLQSERE* LASRF*CQCELKQ* * SARTRTS * 

KSLYRSEKSERCSGRRKFTKKAEKKP*SNSGK 

QQKEGK 


419 


1769 


A 


3399 


206 


463 


QRECLSIHIGQAGIQIGDACWELYCLEHGIQP 
NG V V LDTQQDQLENAKMEHTNA SFDTFFCE 
TRAGKHVPRALFVDLEPTVIDGIR 


420 


1770 


A 


3408 


1010 


685 


RRLSFFF*IWSSVLVTQARVQWRDLGSPQPLP 
PGFKRFSCLSLPSSWDYRHPSPRPVNF/HVFLV 
VMGFHHVGQAGLELLTSGDLPALASQSARIT 
GVNHCAQPRGHFH 


421 


1771 


A 


3409 


355 


1326 

■ 


ADSNLrESCWQELGLGPWGGDWRVEQVGAS 

ASLRFPREVCSIRFLFTAVSLLSLFLSAFWLGL 

LYLVSPLENEPKEMLTLSEYHERVRSQGQQL 

QQLQAELDKLHKEVSTVRAANSERVAKLVF 

QRLNEDFVRKPDYALSSVGASIDLQKTSHDY 

ADRNTAYFWNRFSFWNYARPPTVILEPHVFP 

GNCWAFEGDQGQVVIQLPGRVQLSDITLQHP 

PPSVEHTGGANSAPRDFAVFFLLSFFTHQGLQ 

VYDETEVSLGKFTFDVEKSEIQTFHLQNDPPA 

AFPKVKJQILSNWGHPRFTCLYRVRAHGVRT 


422 


1V72 


A 


3412 


2 


421 


EFDAQPSIGALVVFKRP+ATTGSDPGPKRGMN 

YLVSCSMRSPESGKGEPGTARDYTPMGRPPP 

PVPSVSPGPLPGSLAIAPHSPEPHPWEQQPPRG 

QARSPPGGWLGSAT/RVRRPHNHP/RGH/HSP 

VDTAGAPASPGPDVCE 


423 


1773 


A 


3420 


91 


706 


DAQRAIYSSVGPAVSLRQRQQDGAVKESGR/ 

RGGVRSFSRAAAAMAPIKVGDAIPAVEVFEG 

EPGNKVNLAELFKGKKGVLFGVPGAFTPGCS 

KTHLPGFVEQAEALKAKGVQVVACLSVNDA 

FVTGEWGRAHKAEGKVRLLADPTGAFGKET 

DLLLDDSLVSIFGNRRLKRFSMVVQDGIVKA 

LNVEPDGTGLTCSLAPNnSQL 


424 . 


1774 


A 


3421 


4 


7688 


RQVTRVGTRVLGSTTAAVFLSVEDDNDNAPQ 

FSEKRYWQVREDVTPGAPVLRVTASDRDK.G 

SNAWHYSIMSGNARGQFYLDAQTGALDVV 

SPLDYETTKEYTLRVRAQDGGRPPLSNVSGL 

VTVQVLDINDNAPIFVSTPFQATVLESVPLGY 

LVLHVQAIDADAGDNARLEYRLAGVGHDFP 

FTINNGTGWISVAAELDREEVDFYSFGVEAR 

DHu TrAL I ASASVSVTALDVNDNNPTFTQPE 

YTVRLNEDAAVGTSWTVSAVDRDAHSVITY 

QITSGNTRNRFSITSQSGGGLVSLALPLDYKLE 

RQYVLAVTASDGTRQDTAQIVVNVTDANTH , 

RPVFQSSHYTVNVNEDRPAGTTVVLISATDE 

DTGENARTTYFMEDSIPQFRIDADTGAVTTQA 

ELDYEDQVSYTLAITARDNGIPQKSDTTYLEI 

LVNDVNDNAPQFLRDSYQGSVYEDVPPFTSV 

LQISATDRDSGLNGRVFYTFQGGDDGDGDFI 
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* 


VESTSGIVRTLRRLDRENVAQYVLRAYAVDK 

GMPPARTPMEVTVTVLDVNDNPPVFEQDEFD 

VFVEENSPIGLAVARVTATDPDEGTNAQIMY 

QIVEGNIPEVFQLDIFSGELTALVDLDYEDRPE 

YVLVIQATSAPLVSRATVHVRLLDRNDNPPV 

LGNFEILFNNYVTNRS SSFPGGAIGR VPAHDP 

DISD SLTYSFERGNELS L VLLNASTGELKLSR 

ALDNNRPLEAIMSVLVSDGVHSVTAQCALRV 

TIITDEMLTHSITLRLEDMSPERFLSPLLGLFIQ 

AVAATLATPPDHVVVFNVQRDTDAPGGHTLN 

VSLSVGQPPGPGGGPPFLPSEDLQERLYLNRS 

LLTAISAQRVLPFDDNICLREPCENYMRCVSV 

LRFD S S APFIASS S VLFRPIHP VGGLRCRCPPGF 

TGDYCETEVDLCYSRPCGPHGRCRSREGGYT 

CLCRDGYTGEHCEVSARSGRCTPGVCKNGGT 

CVNLLVGGFKCDCPSGDFEBCPYCQVTTRSFP 

AH SFITFRGLRQRFHFTL ALSF ATXERDGLLL 

YNGRFNEKHDFVALEVIQEQVQLTFSAGEST 

TTVSPFVPGGVSDGQWHTVQLKYYNKPLLG 

QTGLPQGPSEQKVAVVTVDGCDTGVALRFGS 

VLGNYSCAA\QGTQGGSKKSLDLTGPLLLGG 

VPDLPESFPVRMRQFVGCMRNLQVDSRHIDM 

ADFIANNGTVPGCPAKKNVCDSKTCHNGGTC 

VNQWDAFSCECPLGFGGKSCAQEMANPQHF 

LGSSLVAWHGLSLPISQPWYLSLMFRTRQAD 

GVLLQAITRGRSTITLQLREGHVMLSVEGTGL 

QASSLRLEPGRANDGDWHHAQLALGAIGGP 

GHAILSFDYGQQRAEGNLGPRLHGLHLSNITV 

GGIPGPAGGVARGFRGCLQGVRVSDTPEGVN 

SLDPSHGESINVEQGCSLPDPCDSNPCPANSY 

CSNDWDSYSCSCDPGYYGDNCTNVCDLNPC 

EHQSVCTRKPSAPHGYTCECPPNYLGPYCET 

RIDQPCPRGWWGHPTCGPCNCDVSKGFDPDC 

NKTSGECHCKENHYRPPGSPTCLLCDCYPTG 

SLSRVCDPEDGQCPCKPGVIGRQCDRCDNPF 

AEVTTNGCEVNYDSCPRAIEAGIWWPRTRFG 

LPAAAPCPKGSFGTAVRHCDEHRGWLPPNLF 

NCTSITFSELKGFAERLQRNESGLDSGRSQQL 

ALLLRNATQHTAGYFGSDVKVAYQLATRLL 

AHESTQRGFGLSATQDVHFTENLLRVGSALL 

DTANKRHWELIQQTEGGTAWLLQHYEAYAS 

ALAQNMRHTYL SPFTIVTPNI VI S WRLDKGN 

FAGAKLPRYEALRGEQPPDLETTVILPESVFR 

ETPPVVRPAGPGEAQEPEELARRQRRHPELSQ 

GEAVASVIIYRTLAGLLPHNYDPDKRSLRVPK 

RPIINTP W SISVHDDEELLPRALDKPVTVQFR 

LLETEERTKPICVFWNHSILVSGTGGWSARGC 

EWFRNESHVSCQCNHMTSFAVLMDVSRRE 

NGEILPLKTLTYVALGVTLAALLLTFFFLTLL 

RILRSNQHGIRRNLTAALGLAQLVFLLGINQA 

DLPFACTVIAILLHFLYLCTFSWALLEALHLY 

KALTEVKD VN T Gr MRFYYMLGWG VP AFITG 

LAVGLDPEGYGNPDFCWLSIYDTLIWSFAGP 

VAFAVSMSVFLYILAARASCAAQRQGFEKKG 

PVSGLQPSFAVLLLLSATWLLALLSVNSDTLL 

FHYLFATCNCIQGPFIFLSYWLSKEVRKALK 

LACSRKPSPDPALTTKSTLTSSYNCPSPYADG 

RLYQP\YGDSAGSLHSTSRSGKSQPSYIPFLLR 

EESALNPG\QGPPGLGGIPGR/LCFLGRFKDQQ 

H\DS*TRDFDSDLSLEDDQSGSYASTHSSDSEE 
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425 



1775 



426 



1776 



427 



1777 
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09/496 
914 



3429 



3431 



3446 



Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 



155 



1662 



Predicted end 
nucleotide 
location 
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to last amino 
acid residue 
of peptide 
sequence 



1417 



369 



79 



9748 



Amino acid sequence (A=Alanine OCysteine, 
D^Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine 1 H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine ) P=Proline, 
Q=GIutamine, R=Arginine, S=Serine, 
T^Threonine, V=V aline, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, ^possible 
nucleotide insertion 



EEEEEEEEAAFPGEQGWDSLLGPGAERLPLHS 

TPKDGGPGPGKAPWPGDFGTTAKESSGNGAP 

EERLRENGDALSREGSLGPLPGSSAQPHKGIL 

KKKCLPTISEKS SLLRLPLEQCTGSSRGSS ASE 

GSRGGPPSRPPPRQSLQEQLNGVMPIAMSDCA 

GTVDEDSSGSEFLFFNFLH 



GEPAVQSCDCGCTQRSCPWLLVAPGLLSSSSS 

RAASVREAEDAPLQPASIHPVSQGSRGPEGSL 

GSAECLPGDPLGARRATRAHSPVPGPPPSLPA 

AGT A VKRGLQPG *G A/G ATSTPGTG AATGGL 

CGPAWAAPSAVGPCCCCPSISTTPSQMRSARP 

SLGCLPSWAS\PGTEHPPGPQGPGPS*DLCSV* 

KREFQRGPW AGMVILHRISAADP ARAPGPD S 

NLQSALQQPATGCSEPAAVYSPPIGLWGA**P 

EYG*PQHSLPG*TAPADR*P\AGIKDRVYSNSI 

YELLENGQRAGTCVLEYATPLQTLFAMSQYS 

QAGFSREDRLEQAKLFCRTLEDILADAPESQN 

NCRLIAYQEPADDSSFSLSQEVLRHLRQEEKE 

EVTVGSLKTSAVPSTSTMSQEPELLISGMEKP 

LPLRTDFS 



AIWWLSWLQHDLLPTPTQVAIDFTASNGDPR 

SSQSLHCLSPRQPNHYLQALRAVGGICQDYD/ 

SVGESGAGGNRQGGLAQRIPQLFLLPSDKRFP 

AFGFGARIPPNFEVG*MRGKEGDGGRVSQAE 

KAGPHCSRLALTGVSHDFAINFDPENPECEGK 

RGDFHLPRLPADTLHTGAQTPLPRAQLPVPST 

HPRPVFI\EISGVIASYRRCLPQIQLYGPTNVAP 

IINRVAEPAQREQSTGQATKYSVLLVLTDGV 

VSDN4AETRTAIVRASRLPMSlirVGVGNADFS 

nN^Rr.T.nn r fnrprp^pp^/PAARpn^r^Trp 



DFKDVSPPGPFRLKDSSASHPPKSDLRLPPFD 
VLLRTREPSWPP+SPTSPSDDPASPTLPLTPNHI 
TVPTLVAAPSALAKCVLAEVPRQVVEYYASQ 
GISPGAPRPCTLATTPSPSP 



GCQSCWPAWPRLRRRGPASAGARLGRKAPW 
GLPGRVQDGRPLRFCFYLRPRAPFIAPVLSGA 

ASRPEASGDCRAGRETAMATLEKLMKAFESL 
KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQPPPQAQPLLPQPQPPPPPPPPPP 

GPAV AEEPLHRPKKEL SATKKDR VNHCLTIC 

ENIVAQSVRNSPEFQKLLGIAMELFLLCSDDA 

ESDVRMVADECLNKVDCALMDSNLPRLQLEL 

YKEIKKNGAPRSLP^ALWRFAELAHLVRPQK 

CRPYLVNLLPCLTRTSKRPEESVQETLAAAVP 

KIMASFGNFANDNEIKVLLKAFIANLKSSSPTI 

RRTAAGSAVSICQHSRRTQYFYSWLLNVLLG 

LLVPVEDEHSTLLILGVLLTLRYLVPLLQQQV 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNWTGALELLQQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEESGGRSRSGSIVELI 

AGGGSSCSPVLSRKQKGKVLLGEEEALEDDS 

ESRSDVSSSALTASVKDEISGELAASSGVSTPG 

SAGHDnTEQPRSQHTLQADSVDLASCDLTSS 

ATDGDEEDILSHSSSQVSAVPSDPAMDLNDG 

TQASSPISDSSQTTTEGPDSAVTPSDSSEIVLD 

GTDNQYLGLQIGQPQDEDEEATGILPDEASEA 

FRNSSMALQQAHLLKNMSHCRQPSDSSVDKF 

VLRDEATEPGDQENKPCRIKGDIGQSTDDDS 

APLVHCVRLLSASFLLTGGKNVLVPDRDVRV 

SVKALALSCVGAAVALHPESFFSKLYKVPLD 
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Amino acid sequence (A=Alanine C=Cysteine 3 
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Y=Tyrosine, X=Unknown, *-Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 




i 










TTEYPEEQYVSDILNYIDHGDPQVRGATAILC 

GTLICSILSRSRFHVGDWMGTIRTLTGNTFSL 

ADCIPLLRKTLKDESSVTCKLACTAVRNCVM 

SLCSSSYSELGLQLIIDVLTLRNSSYWLVRTEL 

LETLAEIDFRLVSFLEAKAENLHRGAHHYTGL 

LKLQERVLNNVVIHLLGDEDPRVRHVAAASL 

IRLVPKLFYKCDQGQADPWAVARDQSSVYL 

KLLMHETQPPSHFSVSTITRIYRGYNLLPSITD 

VTMENNLSRVIAAVSHELITSTTRALTFGCCE 

ALCLLSTAFPVCIWSLGWHCGVPPLSASDESR 

KSCTVGMATMILTLLSSAWFPLDLSAHQDAL 

ILAGNLLAAS APKSLRS S WASEEE ANPAATK 

QEEVWPALGDRALVPMVEQLFSHLLKVINIC 

AHVLDDVAPGPAIKAALPSLTNPPSLSPIRRK 

GKEKEPGEQASVPLSPKKGSEASAASRQSDTS 

GPVTTSKSSSLGSFYHLPSYLKLHDVLKATHA 

NYKVTLDLQNSTEICFGGFLRSALDVLSQILEL 

ATLQDIGKCVEEILGYLKSCFSREPMMATVC 

VQQLLKTLFGTNLASQFDGLSSNPSKSQGRA 

QRLGSSSVRPGLYHYCFMAPYTHFTQALADA 

SLRNMVQAEQENDTSGWFDVLQKVSTQLKT 

NLTSVTKNRADKNAIHNHIRLFEPLVIKALKQ 

YTTTTCVQLQKQVLDLLAQLVQLRVNYCLL 

DSDQVFIGFVLKQFEYIEVGQFRESEAIIPNIFF 

FL VLLS YERYHSKQII GIPKIIQLCD GIMASGR 

KAVTHAIPALQPIVHDLFVLRGTNKADAGKE 

LETQKEWVSMLLRLIQYHQVLEMFILVLQQ 

CHKENEDKWKRLSRQIADIILPMLAKQQMHI 

DSHEALGVLNTLFEILAPSSLRPVDMLLRSMF 

VTPNTMASVSTVQLWISGILAILRVLISQSTED 

IVLSRIQELSFSPYLISCTVINRLRDGDSTSTLE 

EHSEGKQIKNLPEETFSRFLLQLVGILLEDIVT 

KQLKVEMSEQQHTFYCQELGTLLMCLIHIFKS 

GMFRRJTAAATRLFRSDGCGGSFYTLDSLNLR 

ARSMITTHPALVLLWCQILLLVNHTDYRWW 

AEVQQTPKRHSLSSTKLLSPQMSGEEEDSDLA 

AKLGMCNREIVRRGALILFCDYVCQNLHDSE 

HLTWLIVNHIQDLISL SHEPP VQDFISA VHRNS 

AASGLFIQAIQSRCENLSTPTMLKKTLQCLEGI 

HLSQSGAVLTLYVDRLLCTPFRVLARMVDIL 

ACRRVEMLL AANLQ S SMAQLPMEELNRIQEY 

LQSSGLAQRHQRLYSLLDRFRLSTMQDSLSPS 

PPVSSHPLDGDGHVSLETVSPDKDWYVHLVK 

SQCWTRSDSALLEGAELVNRIPAEDMNAFM 

MNSEFNLSLLAPCLSLGMSEISGGQKSALFEA 

AREVTLARVSGTVQQLPAVHHVFQPELPAEP 

AAYWSKLNDLFGDAALYQSLPTLARALAQY 

LVVVSKLPSHLHLPPEKEKDIVKFWATLEAL 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WSWSSTEFVTHACSLIYCVHFILEAVAVQPG 

EQLLSPERRTNTPKAI SEEEEEVDPNTQNPKYI 

TAACEM VAEM VESLQS VLALGHKRN S GVP A 

FLTPLLRNHISLARLPLVNSYTRVPPLVWKLG 

WSPKPGGDFGTAFPEIPVEFLQEKEVFfCEFIYR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQAITSLVLSAMT 

VPVAGNPAVSCLEQQPRNKPLKALDTRFGRK 

LSIIRGI VEQEIQAMV SKRENI ATHHL YQAWD 

PVPSLSPATTGALISHEKLIXQINPERELGSMS 

YKLGQVSIHSVWLGNSITPLREEEWDEEEEEE 
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Amino acid sequence (A^Alanine C=Cysteine, 
D=Aspartic Acid.. E=Glutamic Acid, 
^Phenylalanine, G=Glycine 3 H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, 
M^Methionine, N=Asparagine, P=Proline J 
Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine ? V- Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, V=possible 
nucleotide insertion 














ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFL 

LELYSRWILPSSSARRTPAILISEVVRSLLWS 

DLFTERNQFELMYVTLTELRRVHPSEDEILAQ 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL 

RSSHLPSRVGALHGILYVLECDLLDDTAKQLI 

PVISDYLLSNLKGIAHCVNIHSQQHVLVMCAT 

AFYLIENYPLDVGPEFSASHQMCGVMLSGSE 

ESTPSIIYHCALRGLERLLLSEQLSRLDAESLV 

KLSVDRVNVHSPHRAMAALGLMLTCMYTG 

ICEKVSPGRTSDPNPAAPDSESVIVAMERVSVL 

FDRIRKGFPCEARWARILPQFLDDFFPPQDIM 

NKVIGEFLSNQQPYPQFMATWYKVFQTLHS 

TGQSSMVRDWVMLSLSNFTQRAPVAMATWS 

LSCFFVSASTSPWVAAILPHVISRMGKLEQVD 

VNLFCLVATDFYRHQIEEELDRRAFQSVLEV 

VAAPGSPYHRLLTCLRNVHKVTTC 


428 


1778 


A 


3449 


3 


430 


NSRPSPSAALVEVLLRSGSTFPHTVSGGWAA 

WGPWSSCSRDCELGFRVRKRTCTNPEPRNGG 

LPCVGDAAEYQDCNPQACPVRGAWSCWTS 

WSPCSASCGGGHYQRTRSCTSPAPSPGEDICL 

GLHTEEALCATQACPEGWS 


429 


1779 


A 


3464 


583 


3 


DALDRRYLERCHPAAGGWVGEGE*ALCQKT/ 

RFSGVLEPPLPSLKDGGRFPAWT*RSCSKSLR 

AAFTSQFFPSRRSRAS PGSAPVGNGQNLTEQHP 

CPGSCDPQVLSASWM*VEHRSKFRPPP*NSTI 

PPES/RS*QGGTVQTGQHSSGREAGSWRARGR 

NAGRR*KGGGKIGTKQGAVRARKECRGEMA 

SGETDSE 


430 


1780 


A 


3473 


2802 


270 


FRMRIFLHCPWNQQMWKIWNLLETSLESCKA 
HLSIQKLLKER\Q\QLPVFKHRDSIVETT KRHR 


-W V V Abb 1 ^GSGKS'l'Q VPHFLLEDLLLNEWE 
ASKCNIVCTQPRRISAVSLANRVCDELGCENG 
PGGRNSLCGYQIRMESRACESTRLLYCTTGV 
LLRKLQEDGLLSNVS/HMFIVDEV\HER\SVQS 
DFLLIILKEILQKRSDLHLBLMSATVDSEKFST 
YFTHCPILRISGRSYPVEVFHLEDIIEETGFVLE 
KDSEYCQKFLEEEEEVTTNVTSKAGGIKKYQE 
YIPVQTGAHADLNPFYQKYSSRTQHAILYMN 
PHKINLDLILELLAYLDKSPQFRNIEGAVLIFL 
PGLAHIQQLYDLLSNDRRFYSERYKV1ALHSI 
LSTQDQAAAFTLPPPGVRKIVLATNIAETGITI 
PDV VF VIDTGRTKENKYHESS QMSSL VETFVS 
KASALQRQGRAGRVRDGFCFRMYTRERFEG 
FMDYSVPEILRVPLEELCLHIMKCNLGSPEDF 
LSKALDPPQLQVISNAMNLLRKIGACELNEPK 
LTPLGQHLAALPVNVKIGKMLIFGABFGCLDP 
VATLAAVMTEKSPKri'PIGRKDEADLAKSAL 
AMADSDHLTIYNAYLGWKKARQEGGYRSEI 
TYCRRNFLNRTSLLTLEDVKQELIKLVKAAGF 
SSSTTSTSWEGNRASQTLSFQEIALLKAVLVA 
GLYDNVGKIIYTKSVDVTEKLACIVETAQGK 
AQVHPSSVNRDLQTHGWLLYQEKIRYARVY 
LRKri'LITPFP VLLFGGDIEVQHRERLLSIDGW 
IYFQAPVKIAVIFKQLRVLIDSVLRKKLENPK 
MSLENDKILQIITELEKTENN 


431 


1781 


A 


3474 


1 


441 


FRPAPGH VQP* GG SS AAAGGGLLSHPRPCQ Q 

PCPPAPAPSRPRSLGSLGQRVPAALATAAQEL 

PATLGGDGGKPALTAGEAALPGLHRSGVPAA 

AARC*PCT/SRPT*STLSPTQAAWWCRPSRRQ 

QRGEASTGGASGRRCGSCFQV 
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nucleotide 


D=Aspartic Acid, E=Glutamic Acid, 
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in 
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seq- 
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seq- 
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09/496 


correspond i 


to last amino 


M=Methionine, N=Asparagine, P=Proline, 


uence 






914 


ng to first 


acid residue 


Q=Glutamine, R=Arginine, S=Serine, 










amino acid 


of peptide 


T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 










residue of 


sequence 










peptide 




/^possible nucleotide deletion, \=possible 










sequence 




nucleotide insertion 


432 


1782 


A 


3478 


416 


23 


QLRRLTLPNFKTYA r SS*IIEIAWH**KNMQID 

QWFRRESPEIDLCKYS*LSFDKEAKAIK/WKE 

CSLFNKWC/YKNWM/LHVQKKRI*VQTLHPS 

QKLK\SKWIKDLNVECRITKLLDQEYPGDLGY 

SRALNSGSR 


433 


1783 


A 


3504 


1876 


552 


CLAPCSPQPEKNGMQPLLLLLPPLLYQQLLHS 

SLGAPGESTLLVRTSKLLVGLGLQLLVWLLL 

QTRSLLALQLHLTSSAPLLAAPTAVCSCSRCS 

APRSRC V ARPAARTGLPTPAPA S SP AP AASP A 

PAASPAPAESTA\PQPLILLPKP/PPAPGAPPPRP 

GAPPPRPAASPSPAASPAPPAASPVLTASPPLP 

AASPSPAASPAPPAASPVLTASPPLPAASPSPA 

ASPAPPAASPVLTASPPLPAASPALAASPVHT 

ASPPVHVASPPVHTASPPVHVASPPVHTASPP 

VHVASPPVHTASPHVHVASPPVHVASPPVHV 

ASPPVHTASPPVHVASPPVHTASPHVHVASPP 

VHTASPPVHVASPPVHVASPPVHVAYPPVHV 

ASPPVHVASPPVHVASPPVSCSGDSTSDCFPP 

QPGAVFPHSLAPSLGGWSHLVAALP 


434 


1784 


A 


3516 


142 


590 


GGVNRPRSETEQVKTPVLISSWDYRHPPPRPA 

SFFVFLV*TGF\TALARMVL1SWPCDLPTSASQ 

SAGITGVRHHA\RLLYFEQESHSVTQAGW\VQ 

WHNLGSLQPLSLEDRLSPGVLGCSALCRSGV 

RTKFGINMVTSRERGTTRLPKEG 


435 

! 

i 


1785 


A 

* 


3529 


1 


3161 


MSLVRAALEALDELDLFGVKGGPQSVIHVLA 

DEVQHCQSILNSLLPRASTSKEVDASLLSVVS 

FPAFAVEDSQLVELTKQEIHKLQGRYGCCRF 

LRDGYKTPKEDPNRLYY/ENPAELKLFENIEC 

EWPLFWTYFELDGVFSGNAEQVQEYKEALEA 

VLIKGKNGVPLLPELYSVPPDRVDEEYQNPHT 

VDRVPMGKLPHMWGQSLYILGSLMAEGFLA 

PGEIDPLNRRFSTVPKPDVWQVYPSLPHGCS 

SKSPSHQCTnSIRTTRKITAPVSILAETEEIKTIL 

KDKGIYVETIAEVYPIRVQPARILSHIYSSLEIF 

LPFLNSVSGCNNRMKLSGRPYRHMGVLGTSK 

LYDIRKTIFTFTPQFIDQQQFYLALDNKMIVE 

MLRTDLSYLCSRWRMTGQPTITFPISHSMLDE 

DGTSLNSSILAALRKMQDGYFGGARVQTGKL 

SEFLTTSCCTHLSFMDPGPEGKLYSEDYDDN 

YDYLESGNWMNDYDSTSHARCGDEVARYL 

DHLLAHTAPHPKLAPTSQKGGLDRFQAAVQT 

TCDLMSLVTKAKELHVQNVHMYLPTKLFQA 

SRPSFNLLDSPHPRQENQVPSVRVEIHLPRDQ 

SGEVDFKALVLQLKETSSLQEQADILYMLYT 

MKGPDWNTELYNERSATVRELLTELYGKVG 

EIRHWGLIRYISGILRKKVEALDEACTDLLSH 

QKHLTVGLPPEPREKTISAPLPYEALTQLIDEA 

SEGDMSISILTQEIMVYLAMYMRTQPGLFAE 

MFRLRJGLIIQVMATELAHSLRCSAEEATEGL 

MNLSPSAMKNLLHHILSGKEFGVERSVRPTD 

SNVSPAISIHEIGAVGATKTERTGIMQLKSEIK 

QSPGTSMTPSSGSFPSAYDQQSSKDSRQGQW 

QRRRRLDGALNRVPVGFYQKVWKVLQKCH 

GLSVEGFVLPSSTTREMTPGEIKFSVHVESVL 

NRVPQPEYRQLLVEAIL\VLTMLADIEI\HSIGS 

HAVEKJVHIANDLFLQEQKTLGADDTMLAKD 

PASGICTLLYDSAPSGRFGTMTYLSKAAATY 

VQEFLPHSICAMQ 


436 


1786 


A 


3546 


73 


393 


CP*LTWELLEVKKAEVLQDSLDGRYSTPSSCL 
EQPDSCRPYGRSFYALEEKHVIFSLDVGETDN 
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F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine 3 
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/=possible nucleotide deletion, V=possible 
nucleotide insertion 














KGKGKTIRGI*TFKGRKGGTYQREHDANPLA 
PXSARSCWMRKG 


437 


1787 


A 


3554 


5157 


2939 


AVRAEPGLEELSSGLRAHSPSATTVCEPEAQG 

SASGCRYAAHPHWGLGGAAAAGGSWEPQPP 

RPVCEPAGRGKPHPPAAPRSPIXPGSRRRPHA 

AQPGARARTSPPPASARNMAARPAATLAWSL 

LLLSSALLREGCRARFVAERDSEDDGEEPWF 

PESPLQSPTVLVAVLARNAAHTLPHFLGCLER 

LDYPKSRMAIWAATDHNVDN'ri'EIFREWLK 

NVQRLYHYVEWRPMDEPESYPDEIGPKHWP 

TSRFAHVMKLRQAALRTAREKWSDYILFIDV 

DNFLTNPQTLNLLIAENKTIVAPMLESRGLYS 

NFWCGITPKGFYKRTPDYWQIREWKRTGCFP 

VPMVHSTFLIDLRKEASDKLTFYPPHQDYTW 

TFDDIIVFAFSSRQAGIQMYLCNREHYGYLPIP 

LKPHQTLQEDIENLIHVQIEAMIDRPPMEPSQ 

YVSVWKYPDKMGFDEIFMINLKRRKGOGGD 

RWLRTLYEQEIEVKIVEAVDGKALNTSQLKA 

LNIEMLPGYRDPYSSRPLTRGEIGCFLSHYSV 

WKEVIDRELEKTLVIEDDVRFEHQFKKKLMK 

LMDNIDQAQLDWELIYIGRKRMQVKEPEKA 

VPNVANLVEADYSYWTLGYVISLEGAQKLV 

GANPFGKMLPVDEFLPVMYNKHPVAEYKEY 

YESRDLKAFSAEPLLIYPTHYTGQPGYLSDTE 

TSTIAVDNETVATDWDRTHAWKSRKQSRIYSN 

AKNTEALPPPTSLDTVPSRDEL 


438 


1788 


A 


3563 


130 


527 


IFFNSSSLFCRVFCLFLRWSFTLVAQARVQ*C 

NLSSLQPLPPGFK*FSCLSPPRS*DYRRPPPRPA 

NFLYF**RQGFTVLGQAGLELLT/S/GDPPTSA 

SOS A r,TTr T V5IRR A WPVH A KTHTQI WTPDfrT - 

TLG 


439 

• 


1789 

■ 


A 


3565 


446 


1834 

■ 


LLQPAMRKSPGLSDCLWAWILLLSTLTGRSY 

GQPSLQDELKDNTTVFTRILDRLL DG YDNRL 

RPGLGERVTEVKTDIFVTSFGPV SDHDMEYTI 

DVFFRQSWKDERLKFKGPMTVLRLNNLMAS 

KIWTPDTFFHNGKKSVAHNMTMPNKLLRITE 

DGTLLYTMRLTVR\AECPMAFGRDFPM\D\AH 

ACPLKFGSYAYTRAEWYEWTREPARSVW 

AEDGSRLNQYDLLGQTVDSGIVQSSTGEYW 

MTTHJr HLKJRJtl G YFV IQTYLPCI MTV IL SQ VSF 

WLNRESVPARTVFGVTTVLTMTTLSISARNSL 

PKVA Y ATAMD WFIA VC YAFVFS ALIEFAT VN 

YFTKRGYAWDGKSVVPEKPKKVKDPLIKKN 

NTYAPTATSYTPNLARGDPGLATIAKSATIEP 

ICEVKPETKPPEPKKTFNSVSKIDRLSRIAFPLL 

FGIFNLVYWATYLNRJEPQLKAPTPHQ 


440 


1790 


A 


3568 


1 


350 


STSSCFPAAAAAIMREIVHLQAGQCGNQIGAK 
FWEVISDEHGIDPTGTYHGDSDLQLERINVYY 
NEATGEAPVPSPTALRGPRGPCLG*RPPVPAG 
GKYVPRAVLVDMEPGTMDSV 


441 


1791 


A 


3569 


2 


1751 


FVAVAGAVSGEPLVHWCTQQLRKTFGLDVS 

EEIIQYVLSIESAEEIREYVTDLLQGNEGKKGQ 

FEEELITKWQKNDQELISDPLQQCFKKDEILDG 

QKSGDHLKRGRKKGRNRQEVPAFTEPDTTAE 

VKTPFDL AKAQENSNS VKKKTKF VNL YTREG 

QDRLAVLLPGRHPCDCLGQKHKLINNCLICG 

RIVCEQEGSGPCLFCGTLVCTHEEQDILRGDS 

N\KSQKLLKKLMSGVENSGKVDISTKDLLPH 

QELRIKSGLEKAIKHKDKLLEFDRTSIRRTQVI 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














DDESDYFASDSNQWLSKLERETLQKREEELR 

ELRHASRLSKKVTIDFAGRKILEEENSLAEYH 

SRLDETIQAIANGTLNQPLTKLDRSSEEPLGVL 

VNPNMYQSPPQWVDHTGAASQKKAFRSSGF 

GLEFNSFQHQLRIQDQEFQEGFDGGWCLSVH 

QPWASLLVRGIKRVEGRSWYTPHRGRLWIAA 

TAKKPSPQEV SELQ ATYRLLRGKDVEFPNDY 

PSGCLLGCVDLIDCLSQKQFKEQFPDISQESDS 

PFVFICKNPQEM WKFPIKGNPKI WKLD SKIH 

QGAKKGLMKQNKAV 


442 


1792 


A 

• 


3576 


1 


2019 


MPRSHTGERLCEGKEGSQCAENFSPNLSVTK 

KTAGVKPYECTICGKAFMRLSSLTRHMRSHT 

AIRA1\EKPYKCKEC\GRAFSLSQILSK\HERSH 

TGEKPYKCKQCGKTFIYHQPFQRHERTHIGEK 

PYECKQCGKALSCSSSLRVHERIHTGEKPYEC 

KQCGKAFSCSSSIRVHERTHTGEKPYACK\EC 

GKAFIS\TTSVLTHMITHNGDRPYKCKECGKA 

HFPSFLRVHERIHTGEKPYKCKQCGKAFRWS 

TSIQIHERIHTGEKPYKCKECG1CSFSARPAFRV 

HVRVHTGEKPYKCKECGKAFSRISYFRIHERT 

HTGEKPYECKKCGKTFNYPLDLKJHKRNHTG 

EKPYECKECAKTFISLENFRRHMITHTGDGPY 

KCRDCGKVFIFPSALRTHERTHTGEKPYECKO 

CGKAFSCSSYIRIHKRTOTGEKVPYECKECGK 

AFIYPTSFQGHMRMHTGEKPYKCKECGKAFS 

LHSSFR\RHTRIHNYEKPLEC*Q\CGKAFSVSTS 

LKKPMRNAQSDRKLY/KCEK*EKVFNSNRCF 

QSCEN SH* REKSCQCK* YRKRDTR* FM YSQ V 

PHNHVSVSNGPYR/CGSPIRLYNT*NISINRNL 

VAWTP*CSTLFKCLWCWCKRAALSVV*/IVQ 

DSGRGRWLTPVIPALWEAKAGGSRGQEIKTIL 

ANTVKPHLY 


443 


1793 


A 


3578 


287 


114 


DFYERKTEQFIEGHKQIVNKWRDLLCSWKRK 
LSnKKSVLQNNL*FSAASMRFQKVFF 


AAA 

It t 


1794 


A 


3582 


3335 


1909 


HLFFSLFLAAMAMTGSTPCSSMSNHTKERVT 

MTKVTLENFYSNLIAQHEEREMRQKKLEKV 

MEEEGLKDEEKRLRRSAHARKETEFLRLKRT 

RLGLEDFESLKVIGRGAFGEVRLVQKKDTGH 

VYAMKILRKADMLEKEQVGHIRAERDILVEA 

DSLWWKMFYSFQDKLNLYLIMEFLPGGDM 

MTLLMKKDTLTEEETQFYIAETVLAIDSIHQL 

GFIHRDIKPDNLLLDSKGHVKLSDFGLCTGLK 

KAHRTEFYRNLNHSLPSDFTFQNMNSKRKAE 

TWKRNRRQLAFSTVGTPDYIAPEVFMQTGYN 

KLCDWWSLGVIMYEMLIGYPPFCSETPQETY 

KKVMNWKETLTFPPEVPISEKAKDLELRFCCE 

WEHRIGAPGVEEIKSNSFFEGVDWEHIRERPA 

AISIEIKSIDDTSNFDEFPESDILKPTVATSNHPE 

TDYKNKDWVFINYTYKRFEGLTARGAIPSYM 

KAAK 




1795 


A 


3584 


1 


6169 


RTRGIEKRFAYSFLQQLIRYVDEAHQYILEFD 

GGSRGKGEHFPYEQEIKFFAKWLPLIDQYFK 

NHRLYFLSAASRPLCSGGHASNKEKEMVTSL 

FCKLGVLVRHRISLFGNDATSIVNCLHILGQT 

LDARTVMKTGLESVKSALRAFLDNAAEDLE 

KTMENLKQGQFTHTRNQPKGVTQIINYTTVA 

LLPMLSSLFEHIGQHQFGEDLILEDVQVSCYR1 

LTSLYALGTSKSIYVERQRSALGECLAAFAGA 

FPVAFLETHLDKHNIYSIYNTKSSRERAALSLP 

TNVEDVCPNIPSLEKLMEEIVELAESGIRYTQ 
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nucleotide insertion 














* 
% 

i 

\ 

■ i 


MPHVMEVILPMLCSYMSRWWEHGPENNPER 

AEMCCTALNSEHNfNTLLGKILKIIYNNLGIDE 

GAWMKRLAVFSQPrTNKVKPQLLKTHFLPLM 

EKLKKKAATWSEEDHLKAEARGDMSEAEL 

LILDEFTTLARDLYAFYPLLIRFGDYNRAKWL 

KEPNPEAEELFRMVAEVFIYWSKSHNFKREE 

QNFWQNEINNMSFLITDTKSKMSKAAVSDQ 

ERKKJVQCRKGDRYSMQTSLIVAALKR1XPIGL 

NICAPGDQELIALAKNRFSLKDTEDEVRDIIRS 

NIHLQGKJLEDPAIRWQMALYKDLPNRTDDTS 

DPEKTVERVLDIANVLFHLEQKSKRVGRRHY 

CLVEHPQRSKKAVWHKLLSKQRKRAWACF 

RMAPLYNLPRHRAVNLFLQGYEKSWIETEEH 

YFEDKLIEDLAKPGAEPPEEDEGTKRVDPLHQ 

L1LLFSRTALTEKCKLEEDFLYMAYADIMAKS 

CHDEEDDDGEEEVKSFEEBCEMEKQKLLYQQ 

ARLH DRG AAEMVLQTIS ASKGETGPMV AAT 

LKLGIA1LNGGNSTVQQKMLDYLKEKKDVGF 

FQSLAGLMQSCSVLDLNAFERQNKAEGLGM 

VTEEG SGEKVLQDDEFTCDLFRFLQLLCEGH 

IN OUT V^IN I L,t\ 1 VJ1N INI i VlNiliol VL/I L,L>t\. V y£ 

ESISDFYWYYSGKDVIDEQGQRNFSKAIQVA 

KQVFNTLTEYIQGPCTGNQQSLAHSRLWDAV 

VGFLHVFAHMQMKLSQDSSQIELLKELMDLQ 

KDMVVMLLSMLEGNVVNGTIGKQMVDMLV 

ESSNNVEMILKFFDMFLKLKDLTSSDTFKEYD 

PDGKGVIFKRJDFHKAMESHKHYTQSETEFLL 

SCAETDENETLDYEEFVKRFHEPAKDIGFNVA 

VLLTNLSEHMPNDTRLQTFLELAESVLNYFQP 

FLGRIEIMGSAKRIERVYFEISESSRTQWEKPQ 


VKESKRQF1FDV VNEGUEREKMeLfVNFCED 

TIFEMQLAAQISESDLNERSANKEESEKERPEE 

QGPRMAFFSILTVRSALFALRYNILTLMRMLS 

LKSLKKQMKKVKKMTVKDMVTAFFSSYWSI 

FMTLLHFVASVFRGFFRUCSLLLGGSLVEGA 

KKIKVAELLANMPDPTQDEVRGDGEEGERKP 

LEAALPSEDLTDLKELTEESDLLSDIFGLDLBCR 

EGGQYKLIPHNPNAGLSDLMSNPVPMPEVQE 

KFQEQKAKEEEKEEKEETKSEPEKAEGEDGE 

KEEKAKEDKGKQKLRQLHTHRYGEPEVPESA 

FWKKIIAYQQKLLNYFARNFYNMRMLALFV 

AFAINFILLFYKVSTS S V VEGKELPTRSS SENA 

K VTSLDSSSHRUAVHYVLEES SGYMEPTVRIL 

PILHTVISFFCHGYYCLKVPLVIFKREKEVARK 

LEFDGLYITEQPSEDDIKGQWDRLVINTQSFP 

NNYWDKFVKRKVMDKYGEFYGRDRISELLG 

OJ^/Ai\x>r^r^JP^ ivivj^goIjO/A. V i_#lN o ILv 

VKYQMWKLG WFTDNSFLYLAWYMTMS VL 

GHYVNNFFFAAHLLDIAMGFKTLRTILSSVTH 

NGKQLVLTVGLLAVWYLYTVVAFNFFRKF 

YNKSEDGDTPDMKCDDMLTCYMFHMYVGV 

RAGGGIGDEIEDPAGDEYEIYRUFDirhEFFVI 

VILLAIIQGLUDAFGELRDQQEQVKEDMETKC 

FICGIGNDYFDTVPHGFETHTLQEHNLANYLF 

FLMYLINKDETEHTGQESYVWKMYQERCWE 

FFPAGDCFRKQYEDQLN 




446 


1796 


A 


3592 


1 


355 


AGLELLNSDDPPALASQSAGITGVTRTPSLFF* 
DTVLLCCSGWSAVAPSRLTAAEFS*AQAVCL 
SLPRSWDYRRW/PPHPANFCIFCRDE/SLA/ML 
PRLVSNSWTQAILLPRPPKMLGLQV 
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M=Methionine, N=Asparagine, P^Proline, 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
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acid residue 
of peptide 
sequence 


Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=V aline, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 


447 


1797 


A 


3598 


1202 


1070 


LFVGGGPICPEGASGFAPGPAPAPRVGVDAEV 
GR*V*GAAASQGA/GSLRPRPTGPGHPGAWL 
QV WGAAAVC AGPAM VAVRAKRGPRAG* EP 
NSPWRSGVLAA\RAVGAGPWP*P*PGCS*ARG 
PSSRSAPGLASGPAAPLLQGVHSSAGPLLCYI 
NGTL ALGLKP* * AWG WGEWRPKG 


448 


1798 


A 


3604 


3115 


557 


FRRKGGGGPKDFGAGLKYNSRHEKVNGLEE 

GVEFLPVNNVKKVEKHGPGRWWLAAVLIG 

LLLVLLGIGFLVWHLQYRDVRVQKVFNGYM 

RITNENFVDAYENSNSTEFVSLASKVKDALKX 

LYSGVPFLGPYHKESAVTAFSEGSVIAYYWSE 

FSIPQHLVEEAERVMAEERWMLPPRARSLKS 

FWTSVVAFPTDSKTVQRTQDNSCSFGLHAR 

GVELMRFTTPGFPDSPYPAHARCQWALRGD 

ADSVL SLTFRSFDL ASCDERGRHLV\TVYNT\L 

SPMEPHA\LVQLCGTYPPSYNLTFHS\S\QNVL 

LITLITNTERRHPG\FEATFFQLPRMSSCGGRL 

RKAQGTFNSPYYPGHYPPNIDCTWNIEVPNN 

QHVKVRFKFFYLLEPGVPAGTCPKDYVEING 

EKYCGERSQFVVTSNSNKITVRFHSDQSYTDT 

GFLAEYLSYDSSDPCPGQFTCRTGRCTRXELR 

CDGWADCTDHSDELNCSCDAGHQFTCKNKF 

CKPLFWVCDSLNDCGDNSDEQGCSCPUQTF 

RCSNGKCLSKSQQCNGKDDCGDGSDEASCP 

KVNVVTCTKHTYRCLNGLCLSKGNPECDGK 

EDCSDGSDEKDCDCGLRSFTRQARWGGTD 

ADEGEWPWQVSLHALGQGHICGASLISPNWL 

VSAAHCYTDDRGFRYSDPTQWTAFLGLHDQS 

QRSAPGVQERRLKRIISHPFFNDFTFDYDIALL 

ELEKPAE YS SMVRPICLPDASHVFPAGKAIWV 

TGWGHTQYGGTGALILQKGEIRVrNQTTCEN 

LLPQQITPRMMCVGFLSGGVDSCQGDSGGPL 

SSVEADGRIFQAGWSWGDGCAQRNKPGVY 

TRLPLFRDWIKENTGV 


449 


1799 


A 


3618 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQ 

EMTRRPSLMAGRQHGWSAQQSATVANPVPG 

ANPDLLPHFLGEPEDVYIVKNKPVLLVCKAV 

PATQ1FFKCNGEWVRQVDHVIERSTDGSSGLP 

TME VRINV SRQQVEK VFGLEE Y WCQC V A WS 

S SGTTKSQKAY1R1A YLRKNFHQEPLAJCEV SL 

EQGIVLPCRPPEGIPPAE 


450 


1800 


A 


3620 


1 


2676 


MEPSLGQGMDLTCPFGVSPACGAQASWSIFG 

ADAAEVPGTRGHSQQEAAMPHIPEDEEPPGE 

PQAAQSPAGQQGPPTAGVSCSPTPTIVLTGDA 

TSPEGETDKNLANRVHSPHKRLSHRHLKVST I 

ASLTSVDPAGHIIDLVNDQLPDISISEEDKKKN 

LALLEEAKLVSERFLTRRGRKSRSSPGDSPSA 

VSPNLSPSASPTSSRSNSLTVPTPPEGDEADVS 

SPHPGEPNVPKGLADRKQNDQRKVSQGRLAP 

RPPPVEKSKEIAIEQKENFDPLQYPETTPKGLA 

PVTNSSGKMALNSPQPGPVESELGKQLLKTG 

WEG SPLPRSFTQDAAGVGPPASQGRGPAGEP 

MGPEAGSKAELPPTVSRPPLLRGLSWDSGPEE 

PGPRLQK VL AKLPLAE EEKRF AGKAGGKL AK 

APGLKDFQIQVQPVRMQKLTKLREEHILMRN 

QNLVGLKLPDLSEAAEQEKGLPSELSPAIEEE 

ESKSGLDVMPN1SDVLLRKJLRVHRSLPGSAPP 

LTEKEVENVFVQLSSAFRNDSYTLESRINQAE 

RERNLTEENTEKELENFKASITSSASLWHHCE 

HRET YQKLLED1 AVLHRLAARLS SRAE WG A 
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D=Aspartic Acid, E=GIutamic Acid, 
F=Phenylalanine, G=GIycine, H=Histidine, 
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T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, +=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














VRQEKRMSKATEVMMQYVENLKRTYEKDH 

AELMEFKKLANQNSSRSCGPSEDGVLRTARS 

MSLTLGKNMPRRRVSVAWPKFNALNLPGQ 

TPSSSSIPSLPALSESPNGKGSLPVTSALPALLE 

NGKTNGDPDCEASAPALTLSCLEELSQETKA 

RMEEEAYSKGFQEGLKKTKELQDLKEEEEEQ 

KSESPEEPEEVEETEEEEKDPRSSKLEELVHFL 

QVMYPK1CQHWQVIWMMAAVMLVLTVVL 

GLYNSYNSCAEQAOGPLGRSTCSAAQKDSW 

WSSGLQHEQPTEQ 


451 


1801 


A 


3623 


504 


198 


QLIQHQTVHTGRKLYECKECGKAFNQGSTLI 
RHQRIHTGEKPYECKVCGKAFRVSSQLKQHQ 
RIHTGERPYQCKELKGRGAEMLAVLAVKEQ 
NRTPVNYGK 


452 


1802 


A 


3628 


2 


195 


MTCLHS AKAFHY* SSCSFSCEEGFALIGPE VV 

QCTALGVWTAPAPVCIAVQCQHLEALNEGT 

MG*DYPFTAFAYGSSCKYECHTVYRVRGLD 

MLHSRGCYLWNGHFTl *EAISCEPLERPCH*S 

V*CSFSCEEGFALIGPEWQCTALGVWTAPAP 

VCIAVQCQHLEALNEGTMG 


453 


1803 


A 


3637 


662 


142 


IQAKGLGIWHVPNKSPMQHWR\KGSLLRYRT 

DTGFLQTLGHNLLGIYQKYPVKYGEGKCWT 

DNGPVTPWYDFGDAQKTASYYSPYGQREFT 

AGFVQFRVFNNERAANALCAGMRVTGCNTE 

HHCIGGGGYFPEASPQQCGDFSGFDWSGYGT 

VHVGYSSSREITE\AAVLLFYR i 


454 


1804 


A 


3641 


1 


362 


TQVHPAMLGLDELGRSGCGHCTQADLRFGD j 
AAGRDPGQDNDRNTAEPAFPPPPRVMAAAA ! 
ALRAPAQSSVTFEDVAVNFSLEEWSLLNEAQ 
GCLYHDVMJLETLTLISSLGKVLILNCDLS 


455 


1805 










-ftAAGRGASUALlUEGGGEQGRRVGLGSRAH j 
SLLLGPTFNSCQVS SQPPRVAGLGLPLKHEPS 
RPQPPSPRGPRTVRAGVPGAHPQDTPCPEFVR 
PRKVPLVGEAPGLPPEERSRGWRRDTPGLQE 
SRVRAPSYDDIT 


456 


1806 


A 


3656 


396 


8 


QIVSFNSYLTLYTKNNLKSMKDLNVNTEMIK 
LLELKNIHNLG*AKFFLN*IQKALIKRKILIHW 
P/LIKJK/SFCSLSDTIKKMKRQTIVWEQTFIIHI 
SVKELVSRIYEAFLQFNKTVNRPVFDIKKEQK 
F 


457 


1807 


A 


3660 


14 


1961 


SEAKLGGPTGMDLWQLLLTLALAGSSDAFSG 

SEATAAILSRAPWSLQSVNPGLKTNSSKEPKF 

TKCRSPERETFSCHWTDEVHHGTKNLGPIQLF 

YTRRNTQEWTQEWKECPDYVSAGENSCYFN 

SSFTSIWIPYCIKLTSNGGTVDEKCFSVDEIVQ 

PDPPIALNWTLLNVSLTGIHADIQVRWEAPRN 

ADIQKGWMVLEYELQYKEVNETKWKMMDP 

ILTTSVPVYSLKVDKEYEVRVRSKQRNSGNY 

GEFSEVLYVTLPQMSQFTCEEDFYFPWLLIIIF 

GIFGLTVMLFVFLFSKQQRIKMLILPPVPVPKI 

KGDDPDLLKEGKLEEVNTILAIHDSYKPEFHS 

DDSWVEFIELDIDEPDEKTEESDTDRLLSSDH 

EKLHINLGVKDGDSGRTSCCEPDILETDFNAH 

DIHEGTSEVAQPQRLKGEADLLCLDQKNQNN 

SPYHDACPATQQPSVIQAEKNKPQPLPTEGAE 

STHQAAHIQLSNPS SLSNIDFYAQVSDITPAGS 

VVLSPGQKNKAGMSQCDMHPEMVSLCQENF 

LMDNAYFCEADAKKCIPVAPHIKVESHIQPVS 

LNQEDIYITTESLTVTAAGSFVGTGEHVPGSEM 
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F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine s L=Leucine, 
M-Methionine, N=Asparagine, ^Proline, 
Q=GIutamine, R=Arginine, S^Serine, 
T=Threonine 3 V=V aline, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
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PVPDYTSIHIVQSPQGLILNATALPLPDKEFLS 
SCGYVSTDQLNKIMP 


458 


1808 


A 


3663 


154 


462 


TRAPASGRSGAGLALSANAPDSGGHPGATEG 
PAG SLAHASGSARGTWRVRGRG SHG WERT V 
GAGGCANPVPALHSCASAPRGTGRVSALGPK 
TGSSPLSSPKG 


459 


1809 


A 


3664 


902 


135 


LGKYNTSMALFDFVLHNSTGEIRYITEDDVIQ 

SQNALGKYNTSMALFESNSFEKTILESPYYVD 

LNQTLFVQVSLHTSDPNLWFLDTCRASPTSD 

FASPTYDLIKSGCSRDETCKWYPLFGHYGRF 

QFNAFKFLRSMSSVYLQCKVLICDSSDHQSRC 

XNQGCVSRSKRDISSYKWKTDSIIGPIRLKRDR 

SA\NGNSGFQHETHAEETPNQPFNSVHLFSFM 

VLALNVVTVATITVRHFVNQRADYQ\YQKLQ 

NY 


460 


1810 


A 


3670 


850 


557 


LGILMSPQVEAGEI*ALLTPPPGCMQFSPLTL/P 
K* WVSPGLTP/PPPEVPS VFLVEPGLPHAGQA 
GLDLLVTSGDPPASTSQSARTTDVSHRAQPLAI 

.S 


461 


1811 


A 


3671 


2472 


2099 


IGVLAFETGSCSVTRLYCIGIIMPHCSLDLAGS\ 
TSAFR1AGTTSVHHHPQLTFFFFWIETGSHCV 
VQTGL*LLALSNPPALASQIAGISGMSHRAWP 
GLVLYSLEFSLLCASQSLIMLFTCYNE 


462 


1812 


A 


3672 


394 


no 


VKPVNGESKRD* GADTQTCEGEADEQLQTAN 
CYYD/STKSFFYISCG*K\RKPTWAENRRLNA 
KMFGIPLHSNSDPWGYEEREVIGFHRSRVSRG 
HGS 


463 


1813 


A 


3673 


348 


1 


QRNPFSAGHPQRPPTSGSQSELLAQPRLRPGR 

KSSFSRDQDVW* SQAVPKRQ*QRNPFSAGHP 

QRPPTSGSQSELLAQPRLRFGRKSSFSRDQDV 

WPGQKPRPSQQQHQMCASPTLGQRSPFALEP 

VPAYHGGRDPFASARPSPVG1PKPRAAPAGG 

GWRRIRPKSSTK 


464 


1814 


A 


3676 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSR 

KVFQLLPSFPTLTRSKSHESQLGNR1DDVSSM 

RFDLSHGSPQMVRRDIGLSVTHRFSTKSWLS 

QVCHVCQKSMIFGVKCKHCRLKCHNKCTKE 

APACRISFLPLTRLRRTESVPSDINNPVDRAAE 

PHFGTLPKALTKKEHPPAMNHLDSSSNPSSTT 

FSTPSSPAPFPTSSNPSSATTPP\NPSP\GQR\DSR 

FNFPSC/AYFIHHR\Q\QFIFPDISAFAHAAPLPE 

AADGTRLDDQPKADVLEAHEAEAEEPEAGK 

SEAEDDEDEVDDLPSSRRPWRGPISRKASQTS 

VYLQEWDIPFEQVELGEPIGQGRWGRVHRGR 

WHGEVAIRLLEMDGHNQDHLKLFKKEVMN 

YRQTRHENVVLFMGACMNPPHLAIITSFCKG 

RTLHSFVRDPKTSLDINKTRQIAQEIIKGMGY 

LHAKGIVHKDLKSRNVFYDNGVKVVITDFGLF 

\GISGVVP\EGRRENQLKXSHDWLCYLAPEIVR 

EMTPGKDEDQLPFSKAADVYAFGTVWYELQ 

ARDWPLKNQAAEASIWQIGSGEGMKRVLTS 

VSLGKEVSENLSACWAFDLQERPS\FSLLMD 

MLEKLPKLNRRLSHPGHF+KSADINSSKWPR 

FERFGLGVLESSNPKM 


465 


1815 


A 


3679 


8 


803 


ffSPAWWNSTWADTFSLLLALAVALYLGYY 

WACVLQTHRAFCASNTEDLETWNHIKHRYP 

QAPLLAVGISFGGILVLNHLAQARQAAGLVA 

ALTLSACWDSFETTRSLETPLNSLLFNQPLTA 

GLCQLVERLSY/E*DLQARTIRQFDERYTSVA 



190 



WO 01/57188 



PCT/US01/03800 





SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 

09/496 

914 


Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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M^Methionine, N=Asparagine, P=ProIine 3 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, 
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FGYQDCVTYYKAASPRTKJDA1RIPVLYLSAA 
DDPFSTVCALPKQAAQHSPYVALLITARGGHI 
GFLEGLLPWQHWYMSRLLHQYAKAIFQDPE 
GLPDLRALLPSEDRNS 




466 


1816 


A 


3684 


3 


307 


SSQYIVQSKTKIFL*AAREKQ/RHTCRRFSIRLS 
ANISSQTGEARGQWPSVFKVLKEKKLSTKKS 
FGQK*GR\RKTFPDKQKAJIEFDTTRPTIQEML 
TGVLQG 




467 


1817 


A 

■ 


3687 


2465 


837 


ELPTPLIAAHQL YN Y VADHAS S YHMKPLRK1A 

RPGGPEHNEYALVSAWHSSGSYLDSEGLRHQ 

DDFDVSLLVCHCAAPFEEQGEAERHVLRLQF 

FVVLTSQRELFPRLTADMRRFRKPPRLPPEPE 

APGSSAGSPGEASGLILAPGPAPLFPPLAAEVG 

MARARLAQLVRLAGGHCRRDTLWKRLFLLE 

PPGPDRLRLGGRL AL AELEELLE A VHAKS IGD 

IDPQLDCFLSMTVSWYQSLIKVLLSRFPQSCR 

HFQSPDLGTQYLVVLNQKFTDCFVLVFLDSH 

LGKTSLTVVFREPFPVQPQDSESPPAQLVSTY 

HHLESVINTACFTLWTRLL*GSGLDH*MSLFL 

ES W A YQI ACQRQD* PALLGPRASQTLSDTKG 

FVTMS*GSAAPAWQQEPPSPNTHSH*PIQDSR 

Jlou^rRurLurr Wu irrurruKVouvn lOWy 

TPPRAPLPESCPLVPLTTVSHLCPLSLRVFTSHL 
DITAGHSHRDDTWVPIPALPLKHLRPPSSPFA 

LGPWVSHPLMRWVQKLSHLHSNPGTGFSMG 
GKQQRN 


468 


1818 


A 


3691 


960 


499 


QTCRKDKRAIYPHFQNE*MNEIKAI*SGTGGI 
QCFHSQNDSAFFFFLFLLETEFCSAA/TVQWH 
DFLSMQPPPPGFKQFTCLSLLSSWNYRR\PPPF 
PGNF\*FLVKTGFPHVGQTGFELLTSSDLAPLA 
SQNGGITGMSPCAVVPFFFFFFFGLC 




469 

« 


1819 


A 


3714 


4747 


495 


MAYSWQTDPNPNESHEKQYEHQEFLFVNQP 

HSSSQVSLGFDQIVDEISGKIPHYESEIDENTFF 

VPTAPKWDSTGHSLNEAHQISLNEFTSKSREL 

SWHQVSKAPAIGFSPSVLPKPQNTNKECSWG 

SPIGKHHGADDSRFSILAPSFTSLDKINLEKEL 

enenhnyhigfessipfi'nssfssdfmpkeenk 

rsghvnivepslmllkgslqpgmwestwqk 

niesigcsiqlvevpqssntsl'asfcnkvickir 

eryhaadvnfnsgkiwstttafpyqlfsktk 

fnihifidnstqplhfmpcanylvkdliaeilh 

fctndqllpkdhilsvwgseeflqndhclgs 

hkmfqkdksviqlhlqksreapgklsrkhee 

dhsqfylnqllefmhiwkvsrqclltlirky 

dfhlkyllktqenvyniieevkkicsvlgcve 

tkqitdavnelslilqrkgenfyqssetsakg 

liekvttelstsiyqlinvycnsfyadfqpvnv 

prcts ylnpglpshlsftvyaahnipetw vhr 

infpleikslpresmltvklfgiacatnnanll 

awtclplfpkeksilgsmlfsmtlqseppvem 

itpgvwdvsqpspvtlqidfpatgweymkpd 

seenrsnleeplkecikhiarlsqkqtplllse 

ekkrylwfyrfycnnencslplvlgsapgw ' 

derwsemhtilrrwtfsqplealglltssfp 

dqeirkvavqqldnllndelleylpqlvqav 

kfewnlesplvqlllhrslqsiqvahrlywl 

lknaeneayfkswyqkllaalqfcagkaln 

defskeqklikilgdigervtcsasdhqrqevl 

kkeigrleeffqdvntchlplnpalcikxhdh 

dacsyftsnalplkitfinanlmgknisiifka 
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Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possib!e 
nucleotide insertion 














GDDLRQDMLVLQLIQVMDNIWLQEGLDMQ 

MUYRCLSTGKDQRLVQMVPDAVTLAKIHRH 

SGLIGPLKENTIKXWFSQHNHLKADYEKALR 

NFFYSCAGWCVVTFILGVCDRHNDNIMLTKS 

GHMFHIDFGKFLGHAQTFGGIKRDRAPFIFTS 

EM\EYFITEGG\KNPQHFQDFV\ELCCRAYNUR 

KHSQLLL\NLL\EMMLYAGILPELSGI\QDLKY 

VYNNLRPQDTDLEATSHFTKK1KESLECFPVK 

LNNLIHTLAQMSAISPAKSTSQTCPQESCLLST 

TRSIERATILGFSKKSSNLYLIQVTHSNNETSL 

TEKSFEQFSKLHSQLQKQFASLTLPEFPHWW 

HLPFTNSDHRRFRDLNHYMEQILNVSHEVTN 

SDCVLSFFLSEAGQQTVEESSPVYLGEKFPDK 

KPKVQL VISYEDVKLTILVKHMKNIHLPDG S A 

PSAHVEFYLLPYPSEVRRRKTKSVPKCTDPTY 

NEIVVYDEVTELQGHVLMLIVKSKTVFVGAJ 

NIRLCSVPLDKEKWYPLGNSI1*PLLLFSSFGM 

KSLEKDEFVGGMLLSNPIW 


470 


1820 


A 


3718 


430 


75 


SHGSIS1LNLHQGCVFLPSLPAQGLRCYRCLA 
VLEGASCSVVSCPFLDGVCVSQKVSV/CWQ*/ 
CPWGARAEGRLSAWDSQISCCKGDLCNAV 
VLAAGSPWALCVQLLLSLGSVFLWALL 


471 


1821 


A 


3723 


891 


494 


LRQSL/NSVPQAGVQWRDSSLQAPPPRFTPLS 
CLSLPSSWDYRRLPPCLANFLYF**RRGFTML 
ARMVLIS* PRDPPAS ASQVSTEITGGSHRAQHP 
TDSRDHSERSVKKSHEVISELRMKVIKCKVAF 
SKNPI 


472 


1822 


A 


3734 


443 


251 


GFIET+NFCVSKDTSKKLS/RLPTKWKNVFAN 
*ISDKGLVSRICQELLRHLDAEQVSSTAGLSL 


473 


1823 


A 


3746 


3 


500 


THASGGARSGAGWAGRGVRAGTEAGRGGIF 

LTLSILRTRDLPSGAMSEGVDL1DIYADEEFNQ 

DPEFNNTDQIDL YDD VLTATSQPSDDRS SSTE 

PPPPVRQEPSPKPNNKTPAILYTYSGLRNRRA 

AVYVGSFSWWTTDQQLIQVIRSIGVYDVGEV 

KFAENRAK 


474 


1824 


A 


3753 


2 


5262 


RPLFAREGGIYAVLVCMQEYKTSV\LVQQAG 

LAALBCMLAVASSSEIPTFVTGRDSIHSLFDAQ 

MTREIFASIDSATRPGSESLLLTVPAAVrLMLN 

TEGCSSAARNGLLLLNLLLCNHHTLGDQIITQ 

ELRDTLFRHS GI APRTEPMPTTRTILMMLLNR 

YSEPPGSPVERAALETPHQGQDGSPELLIRSLV 

GGPSAELLLDLERVLCREGSPGGAVRPLLKRL 

QQETQPFLLLLRTLDAPGPNKTLLLSVLRV1T 

RLLDFPEAMVLPWHEVLEPCLNCLSGPSSDSE 

IVQELTCFLHRLASMHKDYAWLCCLGAKE1 

LSKVLDKHSAQLLLGCELRDLVTECEKYAQL 

YSNLTSS1LAGCIQMVLGQIEDHRRTHQPINIP 

FFDVFLRHLCQGSSVEVKEDKCWEKVEVSSN 

PHRASKLTDHNPKTYWESNGSTGSHYITLHM 

HRGVLVRQLTLLVASEDSSYMPARVWFGG 

DSTSCIGTELNTVNVMPSASRV1LLENLNRFW 

PIIQIRIKRCQQ GGIDTRVRGVE VLGPKPTF WP 

LFREQLCRRTCLFYTIRAQ AWSRDIAEDHRRI , 

LQLCPRLNRVLRHEQNFADRFLPDDEAAQAL 

GKTCWEALVSPLVQNITSPDAEGVSALGWLL 

DQYLEQRETSRNPLSRAASFASRVRRLCHLL 

VHVEPPPGPSPEPSTRPFSKNSKGRDRSPAPSP 

VLPSSSLRNITQCWLSWQEQVSRFLAAAWR 

APDFVPRYCKLYEHLQRAGSELFGPRAAFML | 
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ALRSGFSG ALLQQSFLTAAHMSEQFARYIDQ 

QIQGGLIGGAPGVEMLGQLQRHLEPJMVLSG 

LELATTFEHFYQHYMADRLLSFGSSWLEGAV 

LEQIGLCFPNRLPQLMLQSLSTSEELQRQFHLF 

QLQRLDKLFLEQEDEEEKRL*EEEEEEEEEEA 

EKELFIEDPSPAISILVLSPRCWPVSPLCYLYHP 

RKCLPTEFCDALDRFSSFYSQSQNHPVLDMG 

PHRRLQWTWLGRAELQFGKQILHVSTVQMW 

LLLKFNQTEEVSVETLLKDSDLSPELLLQALV 

PLTSGNGPLTLHEGQDFPHGGVLRLHEPGPQ 

RSGEALWLIPPQAYLNVEKDEGRTLEQKRNL 

LSCLLVRILKAHGEKGLHIDQLVCLVLEAWQ 

KGPNPPGTLGHTVAGGVACTSTDVLSCILHLL 

GQGYVKRRDDRPQ1LMYAAPEPMGPCRGQA 

DVPFCGSQSETSKPSPEAVATLASLQLPAGRT 

MSPQEVEGLMKQTVRQVQETLNLEPDVAQH 

LLAHSHWG AEQLLQS YSEDPEPLLLAAG LC V 

HQAQAVPVRPDHCPVCVSPLGCDDDLPSLCC 

MHYCCKSCWNEYLTTRIEQNLVLNCTCPIAD 

CPAQPTGAFIRAIVSSPEVISKYEKALLRGYVE 

CGWASCFNCSFPEAHYPASCGHMSQWVDDG 

KNEGCLHMTCAKCNHGFCWRCLKSWKPNH 

KDYYNCSAMVSKAARQEKRFQDYNERCTFH 

HQAREFAVNLRNRVSAIHEVPPPRSFTFLNDA 

CQGLEQARKVLAYACVYSFYSQDAEYMDVV 

EQQTENLELHTNALQILLEETLLRCRDLASSL i 

RLLRADCLSTGMELLRRIQERLLAILQHSAQD j 

FRVGLQSPSVEAWEAKGPNMPGSQPOASSGP 




hAEEhEbUDEUDVPEWQQDEFDEELDNDSFS 
YDESENLDQETFFFGDEEEDEDEAYD 


475 


1825 


A 


3754 


1093 


96 

J 


GTSRNQHSPKTHA*RSS/WPQPPPLFLPPLQPQ 
ATGRRRRRTRTOORTAAT T TDGTTKTfrAAW 

SRRPSLCWPSRTTGAPGAK*AVLVRSATPTTN 
PPNPQSPTGAAGKLRAPGNRAG/SEPSSQEPPP 
DGTR\RPASITGVAQSPATRATPSLPCLHVPAP 
SRGOTLG VRTTGRASRLTVDRSRL SWPGRSA 
RSGGGRWRPN APRGR WPRAP* S WEPGS WTE 
PWRWPFPAAESPPHRCIYCTNHVSPAGPARPS 
HV YIIRATINS ISHPLCR AQSSP WE AAG V WRR 
PAQPAPTSDVNINLLRKPRVKRHDUYQFLGN 
TLWEEGRQRPPETLQPAR 


476 


1826 


A 


3758 


901 


521 


FFFGNGVSPCPQAGV*WHDLDSLQNLPPGFK 
RFSYLSLPSSW\DYRHVPPRQANFCIF/M*RRG 
FTMLARMVSIS*PRDLPALASQSAGITGVSHH 
APPQMDFTFALLCFAPKGCLPRQKEGGTLNLI 


477 


1827 


A 


3761 


843 


575 


GVISAHCNLRL/CHLPGSSNSPASASQVAGTIG 

ARTTPS*IFVFLVETGFHHVSQDGLDLL/NFVI 

RPRRPLKVLGLQACTRARLPSPLKEL 


478 


1828 


A 


3763 


267 


1240 


HLLSFHLWSASLDCLEQLSQERHVKGMLLGP 

PPVNESTKPSPSPWKLTPPMCSIPPVFPPKSGS 

PTTSWS/PSGHSKLEVERAQTGPFCLHIYCP*P 

GVTDNTTSLLHYIPFPRL\SGLVCFPAH*FPSY 

WTGHSFASQAWLRQVPEVSKHLQCPSAESLL 

TMEYHQPEDPAPGKAGTAEAVIPENHEVXAG 

PDEHPQDTDARDADGEAREREP/RRPSF AA* P 

VWGQPVESPLPEASSAPPGPTLGTLPEVETIRA 

CSMPQELP*SPRTRQPEPDFYCVKWIPWKGE 

QTPUTQS'1'NGPLPSPCHHEHPLSSVEGEAPPA 
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EGSDHIG 


479 


1829 


A 


3766 


2 


2152 


YSPIRLLEVCVPLPKIFIKRQAPLKVSLLQDLK 

DFFQKVSQVYVAIDERLASLKTDTFSKTREEK 

MEDDFAQKEMEEGEFKNWIEKMQARLMSSS 

VDTPQQLQS VFESL1AKKQSLCE VL QA WNNR 

LQDLFQQEKGRKRPSVPPSPGRLRQGEESKIS 

AMDASPRNISPGLQNGEKEDRFLTTLSSQSST 

SSTHLQLPTPPEVMSEQSVGGPPELDTASSSE 

DVFDGHLLGSTDSQVKEKSTMKAIFANLLPG 

NSYNPIPFPFDPDKHYLMYEHERVPIAVCEKE 

PSSIIAFALSCKEYRNALEELSKATQWNSAEE 

GLPTOSTSDSRPKSSSPIRLPEMSGGQTNRTTE 

TEPQPTKXASGMLSFFRGTAGKSPDLS SQKRE 

TLRGADSAYYQVGQTGKEGTENQGVEPQDE 

VDGGDTQKKQLINPHVELQFSDANAKFYCRL 

YYAGEFHKMREVILDSSEEDFIRSLSHSSPWQ 

ARGGKSGAAFYATEDDRFILKQMPRLEVQSF 

LDFAPHYFNYIINAVQQKRPTALAKILGVYRI 

G YKNS QNNTEK KL DL L VMENL F Y G RKM AQ 

VFDLKGSLRNRKVKTDTGKESCDWLLDENL 

LKMVRDNPLYIRSHSKAVLRTSIHSDSHFLSS 

HLIIDYSLLVGRDDTSNELVVGIIDYIRTFTWD 

KKLEMWKSTGILGGQG*MPTWSPELYRTR 

FCEAMDNYFLMVPDHCTGLGLNC 


480 


1830 


A 


3777 


251 


3 


QGCGSAGTLIHY + *ECKMVQLLWKTV*QFLI 

KLNAKDPAITLDVYPNEVKNYVRTKTYTQMF 

L'ANFIMAKSWKQPTHPSVRT 


481 


1831 


A 


3779 


333 


3 


EAAIRQPEPNILDVNQIFKDLAM1IHDQGDLID 
SIEANAESSEVLVERAPGQLQRPAVYYQKKSR 
KKMCLWLVQTAIILICERIM*WYTTKWSPPI 
VLP VS CFQGQKFN 


482 


1832 


A 


3780 


2 


371 


TGGRQGKNDHTSITEKPSRDFNRHLITQNI*M 
PNQDMKSSSNSLIIRKVQIKPTILYHH1FTRKA 
KMKTTDKTKYR*GFKAimiHCSQDC^Q*S 
/L*ENHFMIFPKAEQHITYDTTIPFLR 


483 


1833 


A 


3787 


43 


448 


LMKDLSPYVMETHY1LNRLNER/RSMWRHIIG 

KLPNTKDQEKILKAIRGRREVIQGS/RQQYRR 

PAAFSAAEKARRLWCS/VFNIERRNL/CEYPTK 

LSFNIKGEMTFSDKTEFTTNRPSLKMLLKDRI 

QEEGKMF*ICEKCFKRKE 


484 


1834 


A 


3798 


1 


727 


FFFFETESRSVAQAGVQWCNLGSLQALPPGF\ 

SHSPASASRVAGTTGTRH*ARLIFYIFSRDGVS 

PC*PGWS*SPDLVLRPP\R1PKCWDYRREPPRP 

A* FFVFLVE\QGFTML ARMVSIS* PQ/CDLPAS 

VSQNAGITGVSHCAWPCLHFCFFGFFFEMESC 

SVAQAEVQWHDLRSLQAPPPGFTPFSCLSLPG 

SWDYRRPPPRPANF\CIFSRDGVSPC*PGWSRS 

PDLVIRPPRPPKVLGLQA 


485 


1835 


A 


3802 


1 


239 


FFFFEMECLTVSQAGVQWYNLHSLQPLPPGF 

KQFSC\LSLPSSWD*RVPTSRPAKF/CVIF*DGV 

SHCQPGWSAVVQPPLH 


486 


1836 


A 


3811 


378 


98 


RYD * SSQSENIP\QKEFLLKYP* CT ATLGMRN 

MSIMKKKSIFSAEFYKVSLPSLLL\HLLAIEWG 

FHIEIQLTIHQHFLNYELESDFVHIVEYM 


487 


1837 


A 


3814 


771 


320 

* 


FDPDWTRAAGIRHEKKPKALAYRRENSPGDL 
PPPPLPPPEEEASWALi'GAEGSRQHVLPGAGA 
QWGEESGPGRAPGSPAGAPPR*RGLAP\NSRP 
SFLSRGQGTSTCSTAG SNSSRGS S S SRGSRGPG 
RSRSRSQSRSQSQRPGQKRREEPR 
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488 


1838 


A 


3818 


1 


781 


FRACLLELIPYAPTLSWTACPPAMAGPRGLLP 

LCLLAFCLAGFSFVRGQVLFKGCDVKTTFVT 

HVPCTSCAAIKKOTCPSGWLRELPDOITOnPH 

YEVQLGGSMVSMSGCRRKCRKQVVQKACCP 

GYWGSRCHECPGGAETPCNGHGTCLDGMDR 

NGTCVCQENFRGSACQECQDPNRFGPDCQSV 

CSCVHGVCNHGPRGDGSCLCFAGYTGPHCD 

QELPVWQELGFPQNNPRLRKAPNCKCLPG*H 

RNGLIATPNPCRP 


489 


1839 


A 


3822 


934 


669 


FFFSEMESRSVTRLECSGAISAHLRLLGSSNSP 
ASAS* VAGTIG ACHHAQLIF VFL VETGFHHVG 
QDGLDLUNLMIHPPRPPKVLGFQA 


490 


1840 


A 


3825 


79 


974$ 


GCQSCWPAWPRLRRRGPASAGARLGRKAPW 
GLPGRVQDGRPLRFCFYLRPRAPFIAPVLSGA 

ASRPEASGDCRAGRETAMATLEKLMKAFESL 
KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQPPPQAQPLLPQPQPPPPPPPPPP 

GPAVAEEPLHRPKKELSATKKDRVNHCLTIC 

ENIVAQSVRNSPEFQKJLLG1AMELFLLCSDDA 

ESDVRMVADECLNKVIKALMDSNLPRLQLEL 
YKEIKKNGAPRSI RAAT WRFAFT AT-TT VRPOlf 

CRPYLVNLLPCLTRTSKRPEESVQETLAAAVP 

KIMA SFGNF ANDNEIK VLLKAFIANLKS S SPTI 

RRTAAG SA VSICQHSRRTQYF YSWLLN VLLG 

LLVPVEDEHSTLLILGVLLTLRYLVPLLQQQV 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNWTGALELLQQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEESGGRSRSGSIVELI 

AGGGSSCSPVLSRKQKGKVLLGEEEALEDDS 

ESRSDVSSSALTASVICDEISGELAASSGVSTPG 


SAGHD11 lEgPRbQH 1 LQADS VDLASCDLTSS 
ATDGDEEDILS HSSSQ VSAVPSDPAMDLNDG 
TQASSPISDSSQTTTEGPDSAVTPSDSSEIVLD 
GTDNQYLGLQIGQPQDEDEEATGELPDEA SEA 
FRNSSMALQQAHLLKNMSHCRQPSDSSVDKF 
VLRDEATEPGDQENKPCRIKGDIGQSTDDDS 
APL VHCVRLL S ASFLLTGGKNVLVPDRDVRV 
S VKAL ALSC VG AA V ALHPESFFSKL YK VPLD 
TTEYPEEQY VSDILN Y IDHGDPQ VRGATAILC 
GTLICSILSRSRPHVGDWMGTIRTLTGNTFSL 
ADCIPLLRKTLKDESSVTCKLACTAVRNCVM ! 
SLCSSSYSELGLQUIDVLTLRNSSYWLVRTEL 
LETLAEIDFRLVSFLEAKAENLHRGAHHYTGL . 
LKLQERVLNNWIHLLGDEDPRVRHVAAASL 
IRL VPKLFYKCDQGQ ADPWAVARDQS SVYL 
KLLMHETQPPSHFSVS 1 1 1 RIYRGYNLLPSITD 
VTMENNLSRVIAAVSHELITSTTRALTFGCCE 
AXCLLSTAFPVCIWSLGWHCGVPPLSASDESR 
KSCTVGMATMILTLLSSAWFPLDLSAHQDAL 

ILAGNLLAASAPKSLRSSWASEEEANPAATK 
OEEVWPALGDRAI VPMVFOI F<sHI i k vimi*^ 

AHVLDDVAPGPAIKAALPSLTNPPSLSPIRRK 

GKEKEPGEQASVPLSPKKGSEASAASRQSDTS 

GPVTTSKSSSLGSFYHLPSYLKLHDVLKATHA 

NYKVTLDLQNSTEKFGGFLRSALDVLSQILEL 

ATLQDIGKCVEEILGYLKSCFSREPMMATVC 

VQQLLKTLFGTNLASQFDGLSSNPSKSQGRA 

QRLGSSSVRPGLYHYCFMAPYTHFTQALADA 

SLRNMVQAEQENDTSGWFDVLQKVSTQLKT 

NLTSVTKNRADKNAIHNHIRLFEPLVIKALKQ 
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• 












YTTTTCVQLQKQVLDLLAQLVQLRVNYCLL 

DSDQVFIGFVLKQFEYIEVGQFRESEAIIPNIFF 

FLVLLSYERYHSKQIIGIPKIIQLCDGIMASGR 

KAVTHAIPALQPIVHDLFVLRGTNKADAGKE 

LETQKEVVVSMLLRLIQYHQVLEMFILVLQQ 

CHKENEDKWKRLSRQIADHLPMLAKQQMHI 

DSHEALGVLNTLFEILAPSSLRPVDMLLRSMF 

VTPNTMASVSTVQLWISGILAILRVLISQSTED 

IVLSRIQELSFSPYLISCTVINRLRDGDSTSTLE 

EHSEGKQIKNLPEETFSRFLLQLVG1LLEDIVT 

KQLKVEMSEQQHTFYCQELGTLLMCLIHIFKS 

GMFRRITAAATRLFRSDGCGGSFYTLDSLNLR 

ARSMITTHPALVLLWCQILLLVNHTDYRWW 

AEVQQTPKRHSLSSTKLLSPQMSGEEEDSDLA 

AKLGMCNREIVRRGALILFCDYVCQNLHDSE 

HLTWLIVNHIQDLISLSHEPPVQDFISAVHRNS 

AASGLFIQAIQSRCENLSTPTMLKKTLQCLEGI 

HLSQSGAVLTLYVDRLLCTPFRVLARMVDIL 

ACRRVEMLLAANLQSSMAQLPMEELNRIQEY 

LQSSGLAQRHQRJLYSLLDRFRLSTMQDSLSPS 

PPVSSHPLDGDGHVSLETVSPDKDWYVHLVK 

SQCWTRSDSALLEGAELVNRIPAEDMNAFM 

MNSEFNLSLLAPCLSLGMSEISGGQKSALFEA 

AREVTLARVSGTVQQLPAVHHVFQPELPAEP 

AAYWSKLNDLFGDAALYQSLPTLARALAQY 

L VWSKLPSHLHLPPE KEKDI VKF W ATLE AL 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WSVVSSTEFVTHACSLIYCVHFILEAVAVQPG 

EQLLSPERRTNTPKAISEEEEEVDPNTQNPKYI 

TAACEMVAEMVESLQSVLALGHKRNSGVPA 

FLTPLLRNIIISLARLPLVNSYTRVPPLVWKLG 

WSPKPGGDFGTAFPEIPVEFLQEKEVFKEFIYR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQAITSLVLSAMT 

VPVAGNPAVSCLEQQPRNKPLKALDTRFGRK 

LSIIRGIVEQEIQAMVSBCRENIATHHLYQAWD 

PVPSLSPATTGALISHEKLLLQINPERELGSMS 

YKLGQVS1HSVWLGNSITPLREEEWDEEEEEE 

ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFL i 

LELYSRWILPSSSARRTPAILISEVVRSLLWS : 

DLFraRNQFELMYVTLTELRRVHPSEDEILAQ : 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL ! 

RSSHLPSRVGALHGVLYVLECDLLDDTAKQL i 

IPVISDYLLSNLKGIAHCVNIHSQQHVLVMCA 

TAFYLIENYPLDVGPEFSASIIQMCGVMLSGS 

EESTPSIIYHCALRGLERLLLSEQLSRLDAESL 

VKLSVDRVNVHSPHRAMAALGLMLTCMYT 

GKEKVSPGRTSDPNPAAPDSESVIVAMERVS 

VLFDRIRKGFPCEARVVARILPQFLDDFFPPQ 

DIMNKVIGEFLSNQQPYPQFMATVVYKVFQT 

LHSTGQSSMVRDWVMLSLSNFTQRAPVAMA 

TWSLSCFFVSASTSPWVAAILPHVISRMGKLE 

QVDVNLFCLVATDFYRHQIEEELDRRAFQSV 

LEVVAAPGSPYHRLLTCLRNVHKVTTC 


491 


1841 


A 


3826 


469 


302 


SNPPASASRVAGITGVHQHAWLIFVFLVEMEF 
HHVGQAVLKLLISGDLPVSASQSA 


492 


1842 


A 


3836 


392 


88 


VAPSPMIMPDLYFYRDPEEIEKEE*AAAEK\EE 
FQSE WTA W/P/EFTATQSEVADWFICDMQVP 
SVPIQQFPTEDWST*F1^MNDWSATSTAQTTE 
WVRITTEWP 
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493 


1843 


A 


3838 


19 


380 


TPSDMNRAFETDTQSIGEKNRSPSEPDYFERK 
KFKRS*EKAHIRYKIDQPEDIPLK\EFLCKHSK 
CTATL SMRNMSLMKKKCSFSEEF\LAFFPSLL 
VCHLLAIKLGFYffilHLTTFNNTF 


494 


1844 


A 


3845 


2 


352 


FFFLRRSL/DSVAQAEAQWLVELGLLQAPPPGF 
KPISLPVGLPSSWDYGRPPPCPANFCIF/M*RRG 
FTVLARMVLIS*PCDPPTLASQGTAITGMSYH 
ARPQDIDFLYAHQGRCWFRLL 


495 


1845 


A 


3847 

i 
i 


1774 


40 


DIFFRRAKEGMGQDEAQFSVEMPLTGKAYL 

WADKYRPIUCPRFFmVHTGFEWNKYNQTHY 

DFDNPPPKJ VQG YKFNIFYPDLIDKRSTPE YFL 

EACADNKDFAILRFHAGPPYEDIAFKIVNREW 

EYSHRJHGFRCQFANGIFQLWFHFKRYRYRR* 

RPWGTAGRCPRGHSKGASVKLWTPGPLSGL 

QGRGFTSHLRPHLSFARPQFPPI*KGGHH*AC 

HGELRRHWDRLA*GPDATEGALGASFEHEG 

GQQPPADLTVQADTLHRPSARLGGAHRACPK 

RRPHR VL WRW ARGAW AWRCOAREKOETOG 

QPCHITGHPLGREAEPAAAGAAPALAHRPPF 

ARTGSTEVPGPC WRPIRHCRRDPL WTPTL CVRD 

WPPTHPVLAGGVHFPAAG/1GGCVEVPVSVN 

VAYlOl fori AVLrrrro 1 Ur\rtjl^O.Lr bLr W ULb 

KGEGLPPGIPPPGLLTGP WYSMRPVTP SFAHIR 

TVAPSHSPFSGQEGRGPHGCHSPGR\SGPVAGR 

LVLQHPTGTSPTEAKRKVPPGPPEGHPTSPVT 

SPRPPTAPPRHPASSGNSSVCFSKKTCRWEKK 

SFVLMELAYWQDRMFF 


496 


1846 


A 


3849 


830 


442 


AKSPLPLG*IQWR/NLGSLKLRLPGFK*FTCLG 
LLSSWDYRSLPPRPVNFCILVELGFHHVDQAG 
LKLLTSSALPALASQSAEITGMSHR1WPLPLLR 
RPPVIRIRAP P QRLP FNL 1 1 S'LKALSPNMATF 


497 


1847 


A 


3859 


2 


393 


ALRKTRRDGIARTGAQPAASWKGTNNYPWR 

LEMAGRPGSQEQSKDRGTGSLPPPSQRPLGPS 

PEGAGPSPPPPGIPRGGGSSSSEGP/PQLLFVPR 

RFPAPKKGLPSDTPHSKAPPTPHLILGGEDSQ 

VPIL 


498 


1848 


A 


3860 


253 


634 


KN AST V Y S SQGDPKS FFFLLRWSL AL V AQ AG 
EQ*RDLSSLQPPPPGFK*FSCLSLPSSWD\YRCP 
LPCLANF\*FLVETGFHHVGQADLKLLTSGDP 
PTSASESAGITGVSHRAWPRIHFLYWKTFFL 


499 

* 


1849 


A 


3863 : 


423 


263 


APSQlSVAFLYAA/DKLFEKEI*KKlPniAS/DKl 
KJGINLTKEVKYLYTENYITLMKEIKyDTDKW 
KDIL Y* WIGKINI*KMSTPPKAIYRFNAIPTKIP 
MTFFTEIEKSIIKFIWNIU<KPPNTQSNIEQKE*S 
FCSILLWVFGGFLWFHMNFMIDFSISVKNVIGI \ 
LVGIALNL 


500 


1850 


A 


3865 


2 


15246 


LPRGCLWCLQRSPTPARPQPSRPARSPLPLFP 

DLRPWASDLDIMGDAEGEDEVQFLRTODEV 

VLQCSATVLKEQLKLCLAAEGFGNRLCFLEP 

TSNAQNVPPDLAICCFVLEQSLSVRALQEML 

ANTVEAGVESSQGGGHRTLLYGHAILLRHAH 

SKMYLSCLTTSRSMTDKLAFDVGLQEDATGE 

ACWWTMHPASKQRSEGEKVRVGDDIILVSVS- 

SERYLHLSTASGELQVDASFMQTLWNMNPIC 

SRCEEGFVTGGIfVLRLFHGHMDECLTI SPADS * 

DDQRRLVYYEGGAVCTHARSLWRLEPLRIS 

WSGSHLRWGQPLRVRHVTTGQYLAT.TEDQG 

LVVVI)ASKAHTKATSFCFRISKEKLDVAPKR 

DVEGMGPPEIKYGESLCFVQHVASGLWLTYA 
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NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 

E>NO: 

in 

USSN 
09/496 
914 


| Predicted 
• beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, 
D= As parti c Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L-Leucine, 
M=Methionine a N=Asparagine, P^Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *-Stop codon, 
/^possible nucleotide deletion, possible 
nucleotide insertion 










i 

1 




APDPKAIJ^GVLKJKKjWLHQEGHMDDALSL 

TRCQQEESQAARM1HSTNGLYNQFIKSLDSFS 

GKPRGSGPPAGTALP1EGVILSLQDLIIYFEPPS 

EDLQHEEKQSKLRSLRNRQSLFQEEGMLSMV 

LNCIDRLNVYTTAAHFAEFAGEEAAESWKEI 

VNLLYELLASLIRGNRSNCALFSTNLDWLVS 

KLDRLEASSGILEVLYCVLIESPEVLNIIQENHI 

KSIISLLDKHGRNHKVLDVLCSLCVCNGVAV 

RSNQDLITENLLPGRELLLQTNLINYVTSIRFN 

IFVGRAEGTTQYSKWYFEVMVDEVTPFLTAQ 

ATHLRVGWALTEGYTPYPGAGEGWGGNGV 

GDDLYSYGFDGLHLWTGHVARPVTSPGQHL 

LAPEDVISCCLDLSVPSISFRINGCPVQGVFESF 

NLDGLFFPVVSFSAGVKVRFLLGGRHGEFKF 

LPPPGYAPCHEAVLPRERLHLEPIKJEYRREGP 

RGPHLVGPSRCLSHTDFVPCPVDTVQIVLPPH 

LERIREKLAENIHELWALTRIEQGWTYGPVRD 

DNKRLHPCLVDFHSLPEPERNYNLQMSGETL 

KTLLALGCHVGN4ADEKAEDNLKKTKLPKTY 

MMSNGYKPAPLDLSHVRLTPAQTTLVDRLAE 

NGHNVWARDRVGQGWSYSAVQD1PARRNPR 

LVPYRLLDEATKRSNRDSLCQAVRTLLGYGY 

NIEPPDQEPSQVENQSRCDRVRIFRAEKSYTV 

QSGRWYFEFEAVTTGEMRVGWARPELRPDV 

ELGAJDELAYVFNGHRGQRWHLGSEPFGRPW 

QPGDVVGCMIDLTENTIIFTLNGEVLMSDSGS 

ETAFREIEIGDGFLPVCSLGPGQVGHLNLGQD 

VSSLRFFAICGLQEGFEPFAINMQRPVTTWFS 

KGLPQFEPVPLEHPHYEVSRVDGTVDTPPCLR 

LTHRTWGSQN SLVEMLFLRLSLPVQFHQHFR 

CTAGATPLAPPGLQPPAEDEARAAEPDPDYE 

NLRRSAG G WSEAENGKEGTAKEG APGGTPQ 

AGGEAQPARAENEKDA'ITEKMCKRGFLFKA 

KKVAMMTQPPATPTLPRLPHDWPADNRDD 

PEIILNTTTYYYSVRVFAGQEPSCVWAGWVT 

PDYHQHDMSFDLSKVRVVTVTMGDEQ GNV 

HSSLKCSNCYMVWGGDFVSPGQQGRISHTDL 

VIGCLVDLATGLMTFTANGKESNTFFQVEPN ] 

TKLFPAVFVLPTHQNVIQFELGKQKNIMPLSA ! 

AMFQSERJCNPAPQCPPRLEMQMLMPVSWSR 

MPNHFLQVETRRAGERLGWAVQCQEPLIMM 

ALHIPEENRCMDILELSERLDLQRFHSHTLRL 

YRAVCALGNNRVAHALCSHVDQAQLLHALE 

DAHLPGPLRAGYYDLLISMLESACRSRRSML 

SEYIVPLTPETRAITLFPPGRSTENGHPRHGLP 

GVGVTTSLRPPHHFSPPCFVAALPAAGAAEAP 

ARLSPAIPLEALRDKALRMLGEAVRDGGQHA 

RDPVGASVEFQFVPVLKLVSTLLVMGIFGDE 

DVKQILKMIEPEVFTEEEEEEDEEEEGEEEDEE 

EKEEDEEETAQEKEDEEKEEEEAAEGEKEEG 

LEEGLLQMKLPESVKLQMCHLLEYFCDQELQ 

HRVESLAAFAERYVOKLQANQRSRYGLLIKA 

FSMTAAETARRTREFRSPPQEQINMLLQFKDG 

TDEEDCPLPEEIRQDLLDFHQDLLAHCGIQLD 

GEEEEPEEETTLGSRLMSLLEKVRLVKKKEEK 

PEEERSAEESKPRSLQELVSHMWRWAQEDF 

VQSPELVRAMFSLLHRQYDGLGELLRALPRA 

YTISPSSVEDTMSLLECLGQIRSLLIVQMGPQE 

ENLMIQSIGNIMNNKVFYQHPNLMRALGMFIE 

TVMEVMVNVLGGGESKEIRFPKMVTSCCRFL 
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SFO ID 

iJIjW 11S 

NO: of 
nucl- 
eotide 
seq- 
uence 


sfo in 

NO: of 
peptide 
seq- 
uence 


Met 

1 VI til 

hod 


ID NO: 
in 

USSN 
09/496 
914 


r rcuiweu 

beginning 
nucleotide 
location 
correspond! 
ng to first 
amino acid 
residue of 
peptide 
sequence 


rTcuicicG enu 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acta sequence (A— Alanine l.— cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histtdine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine s N-Asparagine, P= Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, XKJnknown, *=Stop codon, 
/possible nucleotide deletion, \=possible 
nucleotide insertion 






* 






* 

i 

<t 

i 


CYFCRISRQNQRSMFDHLSYLLENSGIGLGM 

QGSTPLDVAAASVIDNNELALALQEQDLEKV 

VSYLAGCGLQSCPMLVAKGYPDIGWKPCGG 

ERYLDFLRFAVFVNGESVEENANVWRLLIR 

KPECFGPALRGEGGSGLLAAIEEAIRISEDPAR 

DGPGIRRDRRREHFGEEPPEENRVHLGHAIMS 

FYAALIDLLGRCAPEMHLIQAGKGEALRIRAI 

LRSLVPLEDLVGDSLPLQIPTLGKDGALVQPK 

MSASFVPDHKASMVLFLDRVYGIENQDFLLH 

VLDVGFLPDMRAAASLDTATFSTTEMALAV 

NRYLCLAVEPLITKCAPLFAGTEHRAIMVDS 

MLHTVYRLSRGRSLTKAQRDVIEDCLMSLCR 

YIRPSM LQHLLRRL VFD VPILNEFAKMPLKLL 

TNHYERCWKYYCLPTGWANFGVTSEEELHL 

TRKLFWGIFDSLAHKKYDPELYRMAMPCLC 

AIAGALPPDYVDASYSSKAEKXATVDAEGNF 

DPRPVETLNVIIPEKLDSFINKFAEYTHEKWAF 

DKIQNNWSYGENIDEELKTHPMLRPYKTFSE 

KDKEIYRWPIKESLKAMIAWEWTIEKAREGE 

EEKTEKKKTAKISQSAQTYDPREGYNPQPPDL 

SAVTLSRELQAMAEQLAENYHNTWGRKKKQ 

ELEAKGGGTHPLLVPYDTLTAKEKARDREKA 

QELLKFLQMNGYAVTRGLKDMELDSSSIEKR 

FAFGFLQQLLRWMDISQEFIAHLEAWSSGRV 

EKSPHEQEIKFFAKILLPLINQYFTNHCLYFLS 

TPAKVLGSGGHASNKEKEMITSLFCKLAALV 

RHRVSLFGTDAPAVVNCLHILARSLDARTVM 

KSGPEIVKAGLRSFFESASEDIEKMVENLRLG 

KVSQARTQVKGVGQNLTYTTVALLPVLTTLF 

QHIAQHQFGDD VILDD VQVSC YRTLCSIYSLG 

TTOrTYVEKLRPALG ECLARLAAAMPVAFLE 

PQLNEYNACSVYTTKSPRERAILGLPNSVEEM 

CPDIPVLERLMADIGGLAESGARYTEMPHVIE 

ITLPMLCSYLPRWWERGPEAPPSALPAGAPPP 

CTAVTSDHLNSLLGNILRIIVNNLGIDEASWM 

KRLAVFAQPIVSRARPELLQSHFIPTIGRLRKR 

AGKWSEEEQLALEAKAEAQEGELLVRDEFS 

VLCRDLYALYPLLIRYVDNNRAQWLTEPNPS 

AEELFRMVGEJFIYWSKSHNFKREEQNFVVQ 

NEINNMSFLTADNKSKMAKAGDIQSGGSDQE 

RTKKKRRGDRYSVQTSLIVATLKKMLPIGLN 

MCAPTDQDLITLAKTRYALKDTDEEVREFLH 

NNLHLQGKVEGSPSLRWQiVLALYRGVPGREE 

DADDPEKJVRRVQEVSAVLYYLDQTEHPYKS 

KKAVWHKLLSKQRRRAVVACFRMTPLYNLP 

THRACNMFLESYKAAWILTEDHSFEDRMIDD 

LSKAGEQEEEEEEVEEKKPDPLHQLVLHFSRT 

ALTEKSKLDEDYLYMAYADIMAKSCHLEEG 

GENGEAEEEVEVSFEEKQN4EKQRLLYQQARL 

HTRGAAEMVLQMISACKGETGAMVSSTLKL 
OTSTT NOfrNAFVOOKMI DYI KOKKFVnFFns 

IQALMQTCSVLDLNAFERQNKAEGLGMVNE 

DGTVINRQNGEKVMADDEFTQDLFRFLQLLC 

EGHNNDFQN YLRTQTGN ri'l'INinCTVDYLL 

RLQESISDFYWYYSGKDVIEEQGKRNFSKAM 

SVAKQVFNSLTEYIQGPCTGNQQSLAHSRLW 

DAWGFLHVFAFIMMMKLAQDSSQIELLKEL 

LDLQKDMVVMLLSLLEGNVVNGMIARQMV 

DMLVESSSNVEMILKFFDMFLKLKDIVGSEAF 

QDYVTDPRGLISKKDFQKAMDSQKQFSGPEI 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 
nucleotide 
location 
: correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, 
D^Aspartic Acid, EKjlutamic Acid, 
F=Phenylalanine, G=<jlycine, H=Histidine, 
I=Isoleucine, K^Lysine, L-Leucine, 
M=Methionine, N=Asparagine, P^Proline. 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan. 
Y=Tyrosine, X=Unknown, *~Stop codon, 
/^possible nucleotide deletion, \=possibJe 
nucleotide insertion 










i 

t 

! 

• 




QFLLSCSEADENEMINCEEFANRFQEPARDIG 

FNVAVLLTNLSEHVPHDPRLHNFLELAESILE 

YFRPYLGRIEIMGASRRIERIYFEISETNRAQW 

EMPQVKESKRQFIFDVVNEGGEAEKMELFVS 

FCEDTIFEMQIAAQISEPEGEPETDEDEGAGA 

AEAGAEGAEEGAAGLEGTAATAAAGATARV 

VAAAGRALRGLSYRSLRRRVRRLRRLTAREA 

ATAVAALLWAAVTRAGAAGAGAAAGALGL 

LWGSLFGGGLVEGAKKVTVTELLAGMPDPT 

SDEVHGEQPAGPGGDADGEGASEGAGDAAE 

GAGDEEEAVHEAGPGGADGAVAVTDGGPFR 

PEGAGGLGDMGDTTPAEPPTPEGSPILJCRKLG 

VDGVEEELPPEPEPEPEPELEPEKADAENGEK 

EEVPEPTPEPPKKQAPPSPPPKKEEAGGEFWG 

ELEVQRVKFLNYLSRNFYTLRFLALFLAFAIN 

FILLFYKVSDSPPGEDDMEGSAAGDVSGAGS 

GGSSGWGLGAGEEAEGDEDENMVYYFLEES 

TGYMEPALRCLSLLHTLVAFLCIIGYNCLKVP 

LVIFKREKELARKLEFDGLYITEQPEDDDVKG 

QWDRLVLNTPSFPSNYWDKFVKRKVLDKHG 

DIYGRERIAELLGMDLATLEITAHNERKPNPP 

PGLLTWLMSIDVKYQIWKFGVIFTDNSFLYLG 

WYMVMSLLGHYNNFFFAAHLLDIAMGVKTL 

RTILSSVTHNGKQLVMTVGLLAVVVYLYTVV 

AFNFFRKFYNKSEDEDEPDMKCDDMMTCYL 

FHMYVGVRAGGGIGDEIEDPAGDEYELYRVV 

FDITFFFFVIVILLAIIQGLIIDAFGELRDQQEQV 

KEDMETKCFICGIGSDYFDTTPHGFETHTLEE 

HNLANYMFFLMYLINKDETEHTGQESYVWK 

MYQERCWDFFPAGDCFRKQYEDQLS 


501 


1851 


A 


3869 


467 


665 


VIVAIYCQLIFDKGAKTIQ*PFQQIAL/CKRMK 
LGPCFTPCGKINSEWIRELSVRVKTIKHLEIGV 
N 


502 


1852 


A 


3888 


1042 


724 


SGMQWRDLTPLQPLPPRFKQFSCLSLPGSWD 
YRHAF\PLLnSfF\* FLVEMGFCYVGQAGRKLL 
ASSDQSALASQSAGITGISTAPGPPFFFLNFEA ' 
GSCSVAQAGVQ j 


503 


1853 


A 


3891 


1773 


1193 


EVDSQSGVQ*QAPGSLQLQTPGLK/VSCLLSR : 
QDYRSSLPHLASCCYYYYYY/VFL+RRGLTTL < 
VQGGLKLLPSSNPFASAP*TAGITGMSHCAGP 1 
HFNF*MFRKISCIRE*F*HTRIYDIPFLILFFKET : 
WVLLCYPGWPQIPGLKPSSCLRLLSSWDHRC 
APPCPASFFIFHVDRVSPPCPGLVSITTKMLLL 
L 


504 


1854 


B 


3896 


279 


70 


MVSKSKSILMSYNHVELTFSDMKKMPEAFRR 

TQKHTIYLIPYQVIFWSTGKDAMRSFMMPFY 

QfCEYYENQ* 


505 


1855 


A 


3899 


2 


1396 


EPGVPTKKTWFDKPDFNRTNSPGFQKKVQFG 

NENTKLELRKVPPELNNISKLNEHFSRFGTLV 

NLQVAYNGDPEGALIQFATYEEAKKAISSTEA 

VLNNRFIKVYWHREGSTQQLQTTSPKVMQPL 

VQQPILPWKQSVKERLGPVPSSTIEPAEAQS 

ASSDLPQVLST\LLA*QKQCIIQLL/WKAAQKT 

LLVSTSAVDNNEAQKKKQEALKLQQDVRKR 

KQEILEKHIETQKMLISKLEKNKTMKSEDKAE 

IMKTLEVLTKNITKLKDEVKAASPGRCLPKSI 

KTKlTQMQfCELLDTELDLYKKMQAGEEVTEL 

RRKYTELQLEAAKRGILSSGRGRGIHSRGRGA 

VHGRGRGRGRGRGVPGHAVVDHRPRALEIS 
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nucl- 
eotide 
seq- 
uence 


SEQ ID 
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peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
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914 


Predicted 
beginning 
nucleotide 
location 
correspondi 
ng to first 
i amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, 
I>Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso leucine, K=Lysuie, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
QKjlutamrne, R=Arginine, S=Serine, 
T=Threonine ; V- Valine, W=Tryptophan, 
Y=Tyrosine, X=Unkno\vn, *= s Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 










i 




AFTESDREDLLPHFAQYGEIEDCQIDDSSLHA 
VITFKTRAEAEAAAVHGARFKGQDLKLAWN 
KP VTN1 S AVETEE VEPDEEEQREIIIA 


506 


1856 


A 


3911 


1952 

i 

« 


919 


DAELSGTLSLVLTQCCKRIKDTVQKLASDHK 

DIHSSVSRVGKAIDKNFDSDISSVGIDGCWQA 

DSQRLLNEVMVEHFFRQGMLDVAEELCQES 

GLSVDPSQKEPFVELNRILEALKVRVLRPALE 

WAVSNREMUAQNSSLEFKLHRLYFISLLMG 

GTTNQREALQYAKNFQPFALNHQKDIQVLM 

GSLVYLRQGIENSPYVHLLDANQWADICDIFT 

RDACALLGLSVESPLSVSFSAGCVALPALINIK 

AVIEQRQCTGVWNQKDELPIEV\DLG*KSAGY 

HSlFACPILRQQTTDNNPPMKLVCGHnSRDAL 

NKMFNGSKLKCPYCPMEQSPGDAKQIFF 


507 


1857 


A 


3936 


439 


18 


SHPFSPAPGICPDAPPPLPRPSKGLGHPGTAGA 

PGSGARCHPPSTCSPSWASPG*GAKASPALPR 

SHGVTLLCKAQAHLCRGEDSKDASGSTSQA 

WEPG*GAWGMPRCQGPALGSCFCPPGTTVQ 

RPAKQRDKRNRHLGR 


508 




A 


3944 


120 


412 


WCPAGTLDFPGPQEMVLLEIEVMNQLNHRNL 
IQLYAAIETPHEIVLFME\YECPK*W* GLGGGT 

TRHGASRiGGVCAHSIEGGELFERJVDEDYHLT 
EV 


509 


1859 


A 


3949 


31 


392 


LTKTPSPREKGRGVLSVLLMMI*KCRVIFVKIP 
MVFFLQNFC/RIILNVA\WTGD*PNTL*KEQRG 
ITFSDSKS*YKATKIKTMWYCHKNRYID/ERN 
RIEIPEINPCICDKHFRKLSMTTQ 


510 


1860 


A 


3954 


1013 


885 


FSETRACCPRLEHSGRIEAHCSLNIPGSSDPPT 
SASSVAATTG 










J 


1054 


PPAWAPRSPLIWAPTSGRHPCRAALPWSTSSV 
^"' n PVn:^PPPPAHPGPADSLSTAAGAAEI.S j 
AEGAGKSRGSGEQD W V NRPKT VRDTLL ALH — 
QHGHSGPFESKFKKEPALTAVARTARKRKPS 
PEPEGEVGPPK\TTERPSRGCPHPQRGSRSP*L 
LHPLLCLRHHPLPHLIPTGPHRLKRPRM\P\SP 
MAALILVADNAGGSHASKDANQVHSTTRRN 
SNSPPSPSSMNQRRLGPREVGGQGAGNTGGL 
EPVHPASLPDSSLATSAPLCCTLCHERLEDTH 
FVQCPSVPSHKFCFPCSRQSIKQQGASGEVYC 
PSGEKCPLVGSNVPWAFMQGEIATTLAGDVK 
VKKERDS 


512 


1862 


A 


3957 


1086 


3 


QDRARLDCSSATSAHCNLRLPGS+DSPASASR 
VAGTTDTHHHTWLILGSSVQTGFDHVGQAG 
LELLTSGDPPIS ASES AGIMGMSHC V WP* S WG 
LSHHMAPPQGDGGRARGTPGPEQSFWNLSC 
H* PRCQ VPS *LMTQL/F WGRHQ YNPTMKRGK 
LRHREACSLPLPGEGEPGLQPSS\* SQNPCSSPL 
FHHGL*AWLWCPELLLQGQARRH*RSPPS/FK 
CPATLSLTAWSQTKRLRSQFLLLPWL*RAL*H 
rr\v^Jri Wr aKKabOJLJrLl^KbQU'KJLJLr T^ASTFC 
SYF*DTESHLVAQAGVQWRDLGSLQPPCPRL 
KVRFSRLSPPSSYTHRYVPSHLAESaSSRDRIP 
PSRPDRSRNSNSLSR 


513 


1863 


A 


3961 


3038 


476 


VALTTSMCCNKQVIVIDKIKSASIADRCGALH 

VGDHrLSrDGTSMEYCTLAEATQFLANTTDQ 

VKLEILPHHQTRLALKGPDHVKIQRSDRQLT 

WDS W ASNHS SLHTNHHYNTYHPDHCRVPAL 

TFPKAPPPNSPPALVSSSFSPTSMSAYSLSSLN 

MGTLPRSLYSTSPRGTMMRRRLKKKDFKSSL 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NQ: 
in 

USSN 
i 09/496 
914 


Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenytalanine, OGlycine, H=Histidine, 
I-Isoleucine 3 K=Lysine f L=Leucine, 
M-Methionine, N^Asparagine, P=Proline 3 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/■^possible nucleotide deletion, \=possible 
nucleotide insertion 








* 
i 

i 






SLAS STVGL AGQ VVHTETTEVVLTADP VTGF 

GIQLQGSVFATETLSSPPL1SYIEADSPAERCG 

VLQIGDRVMAINGIPTEDSTFEEASQLLRDSSI 

TSKVTLEIEFDVAESVIPSSGTFHVKLPKKHN 

VELGITISSPSSRKPGDPLVISDIKKGSVAHRT 

GTLELGDKLLAIDNIRLDNCSMEDAVQILQQC 

EDLVKLKIRKDEDNSDEQES SGAII YTVELKR 

YGGPLGUTISGTEEPVFDL* IISSLTKGGL AERT 

GAIHIGDRILVAINSSSLKGKPLSEAIHLLQMAG 

ETVTLKIKKQTDAQSASSPKKFPISSHLSDLGD 

VEEDSSPAQKPGKLSDMYPSHGCPSVDSAVD 

SWDGSA\IDTS\YGTEGT\SFQASGY\NFNTYD 

WRSPKQRGS\LSPVT\KPRSQTYPDVGLSYED 

WDRSTASGFAGAAVDSAETEQEENFWSQALE 

DLETCGQSGILRELEATIMSGSTMSLNHEAPT 

PRSPAGSDRPSFQERSSSRPHYSQTTRSNTLPS 

DVGRKSVTLRKMKQEIKEIMSPTPVELHKVT 

LYKDSDMEDFGFSVAD GLLEKG VYVKNIRPA 

GPGDLGGLKPYDRLLQVNUVRTRDFDCCLV 

VPLIAESGNKLDLVISRNPLASQKSIDQQSLPG 

D*SEQNSAFFQQPSHGGNLETREPTNTL 


514 


1864 


A 


3967 


833 


800 


LEKQGVSGMATKRLARQLGLIRRKSIAPANG 

NLGRSKSKQLFDYUVIDFESTCWNDGKHHH 

SQEIIEFPAVLLNTSTGQIDSEFQAYVQPQEHPI 

LSEFCMELTGIKQAQVDEGVPLKJCLSQFCK 

WHKIQQQKNIIFATGISEPS/DF* SKIMCICYL 

VR*RISYTY*SKHKSKGC 


515 


1865 


A 


3969 


492 


182 


CRFWGISTHCDTCDPLSPQTTEG**EGDLWSL 
DLLGPEFLARKPLFKTKTYQSTF* SISKNE7FTC 

PNFIIEEGTDLIF\*QVKHNPCHRLTPEEGTVQL 
NRADS 


516 


1866 


A 


3977 


2 


1357 


KMLC/QKESNYIRLKRAKMDKSMFVKIKTLGI 

GAFGEVCLARKVDTKALYATKTLRKKDVLL 

RNQ V AHVKAERDIL AEADNEWVV RLY YSFQ 

DKDNLYFVMDYIPGGDMMSLLIRMGIFPESL 

ARFYIAELTCAVESVHKMGFIHRDIKPDNILID 

RDGHIKLTDFGLCTGFRWTHDSKYYQSGDHP 

RQDSMDFSNEWGDPSSCRCGDRLKPLERRAA 

RQHQRCLAHSLVGTPNYrAPEVLLRTGYTQL 

CDWWSVGVILFEMLVGQPPFLAQTPLETQM 

KVINWQTSLHIPPQAKLSPEASDLIIKLCRGPE 

DRLGKNGADEIKAHPIF*NQFDFSQ*PEDSRS 

AFKQFP *NHTTPTDTSNFDP\VDPDKL W SDDN 

EEENVNDTLNGWYKNGKHPEHAFYEFTFRRF 

FDDNGYPYNYPKPIEYEYINSQGSEQQSDEDD 

QNTGSEIKNRDLVYV 


517 


1867 


A 


3980 


1358 


1022 


FFFKKFTQSLGFLLFSFSFLFSCFFFFHFVLFCY 
VFLDRVPLCHPGWSAWQSQVT/VNLPPSWD 
* RCRPPH/L ANLCNFCRD\SFTTLPRL VLNT W A 
QAIFQPQPPKVLGLQV 


518 


1868 


A 


3986 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK+F 
SCFSLPE*LGYRHVPPCLANSVFSVEMG\FLH 
VGQAGLELLTSGDLPALASQSAGITG\SHRAR 
PENGFENIF 


519 


1869 


A 


3994 


751 


126 


NQGLRHVGLCRTCLVNQMFASSILGKSHHHS 
LI SINQGHNAL WKAAGVPLPLKAG YCVQSFSPC 
DSLKYGVSWDEKDLTVPQRDTHKRSVLRWIS 
QRGK\LAVEMEEGHCLL\LPLGTECLGIK\PIV 
HLFSSEMGEVNRPMVGVARHVYSNAALLSFTP | 



202 



WO 01/57188 



PCT/U SO 1/03800 



SEQ ID 
NO: of 

• 

nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 

• 

in 

USSN 
09/496 
914 


Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Prolme, 
Q=Glutamine 3 R=Arginine, S=Serine, 
T^hreomne, V=Vabne, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














LRCLGGEKHKSGLHARPV1VPSLELHYDMDSI 
AHV\FADLLLIITLPSYYIPFC 


520 


1870 


A 


3999 


882 


698 


QSFRLSLLSSWDYRHM*PRLANF*TVFFCRDR/ 
SLALLPRLVSNSWPQAILPPRPPKVLGLQT 


521 


1871 


A 


401 1 


1346 


1178 


FFF*ETVSCSAS*AGVRSHDNSSLQPPSPG\SSN 
PPTSASHVAGATGTHHHAWLLSV 


522 


1872 


A 


4015 


2 


377 


QGIALLTRMGESVKHVTGGYKXRTRPLEFAA 
IGDYLDTFALKLGTIDRIAQRJIKEEIEYLVELR 
EYGPVYSTWSALEGELAEPLEGVSACIGNCST 
AL*ELTDDMTEDFLFVLREYILYSDSMK 


523 


1873 


A 


4018 

I 
i 


341 


19 


ERVIHNQIQQAQRSPHIFNARRSS/PRPNIVELP 
KVKEVCKTSKS/GQVIYKGVSIRLRANFLAEP 
L*NRREWDEAIKVLKEKQ\FLSKMVYPANLSF 
GNEGDITSFPAK 


524 


1874 


A • 


4020 


1067 


743 


FFLRWSL/DSVAQAGVKWCNLGSLQAPPPGF 
TPFSCLSLPSSWDYRHPPPRLAN+LTNFLCF** 
RQGFTVLARMVLIS*PHDLPASASQSAGITGL 
SHCSWPTSSILS 


525 


1875 


A 


4021 

r 
i 

» 


781 


351 


QFRVIFFFLRRSHSVAQAGMQWHDHSLLQPL 
PPRLKQ/F/SHLSPPSIWDYRRVPPCLVNFSIFF 
VETGSCQPCLQLLGSSNPPASASQSAGIAGISH 
QGQPE* SFDIRFACV1AALRETFQCLCSASRVN 
NKUNRPTHP VES SF 


526 


1876 


A 


4024 J 80 

i 


341 


TPSSTSRGTEEQQSSKMAWQRREEKEHLNVR 
RSSAEDGWKADKP/VDG*TPGEDHLPTPSPFQ 
LHIHSSESQLHHSVKSPPSLSFRLM 


527 


1877 


A 


4026 


593 


230 


DFYLYPERKKRGQMMTAVSLTTRPQESVAFE 
DVAVYFTTKEWAIMGXPAERALYRDVMLEN 
YGGCGPL*CHPTSKPALVFS\LEQGKESCFSPA 
TG33L3RI'JDWKAGWlGVLKLRkYTYLS 




1878 


A 


4028 


1160 


242 

- 


GTSELLCIQRWNWGPAFPPRPGLALAPTLQLL 

VEMGSAKSVPVTPARPPPHNKHLARVADPRS 

PSAGILRTPIQVESSPQPGLPAGEQLEGLKHAQ 

DSDPRSPTLGIARTPMKTSSGDPPSPLVKQLSE 

VFETEDSKSNLPPEPVLPPEAPLSSELDLPLGT 

QLS VEEQMPP WNQTEFPSKQ VFSKEEARQPT 

ETPVASQSSDKPSRDPETPRSS\GSMRNRWKP\ 

NSSKVL\GKSPLHPSCQDDNSPGTLTLRQGKA 

AFKPLSENVSELK\EGA\ILGTGR\LLKTEGRA 

WEQGQD\HDKENQHFPLVES 


529 

4 


1879 


A 


4039 


2 


366 


KDMVLIMEMQSMITMKCPQYL*E*RKIPDITK 
CW*GCGSTGILIFaWS*PL*KTI*QPR*FKQI*T 
ILTIIYSIM*EHTFHNAGV*LSDIYPRFMKGYV 
HTEICT+MFIAVLFVVVKTWKQF 


530 


1880 


A 


4057 


358 


3 


LLEWGNTIVTVFTKAQNKKNfCG SRSILFKQL 
RKYGSRINLLKSKHDKNIC1ENYKT*MKEIEA 
/DTDKWKX)ILCSWIJIRIHMKDILCSWIGRTHV 
VKISILPKVNYRFYLISIKIIMAI 


531 


1881 


A 


4061 


50 


278 


TQGTEEIYKISSCEWVQASFSTPLITLHDFKIY 
riKAT VIKM V W Y WHRQ * KFSKN/RIESSEIEPH 
IYDQFIFDKGEKIIQEKGNSFFNN/MCWKNWIF 
T*KR 


532 


1882 


A 


4069 


19 


368 


NDLLENFKFWE*FKE*LENINGTVTEKETGGV 
YKELSSPKYSGTRQFYGQTISNFPGKIISMVY 
KLFQNTE/TEGRHPISLYEFRITLITIPNKDNIYL 
QIWMPVSLMNIVTLKCPT 


533 


1883 


A 


4076 


1 


355 


PIRKFTKVAG*KSNTPK*LAFLHrKNEQFENKI/ 
ITNI/PFIIASKRIKYSGISLTKJEMKDLYTETLLR 
KIKEDTNKWKDI/SCFWVGR/LNIVKMPK/VIC 
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IFNAIPIKMPMMCMAKIEKNSS 


534 


1884 


A 


4088 


3 


1931 


IIDSSTRRMESERSPLYRQLIDLGYLSSSHWNC 

GAPGQDTKAQSMLVEQSEKLRHLSTFSHQVL 

QTRLVDAAKALNLVHCHCLDIFINQAFDMQR 

DLQITPKRLEYTRKKENELYESLMNIANRKQE 

EMKDMIVETLNTMKEELLDDATOMEFKDVI 

VPENGEPVGTREIKCCIRQIQELIISRLNQAVA 

NKLISSVDYLRESFVGTLERCLQSLEKSQDVS 

VHITSNYLKQILNAAYHVEVTFHSGSSVTRM 

LWEQIKQIIQRJTWVSPPAITLEWKRKVAQEAI 

ESLSASKLAKSICSQFRTRLNSSHEAFAASLRQ 

LEAGHSGRLEKTEDLWLRVRKDHAPRLARLS 

LESRSLQDVLLHRKPKLGQELGRGQYGWYL 

CDN WGGHFPCALKS V VPPDEKHWNDLALEF 

HYMRSLPKHERLVDLHGSVIDYNYGGGSSIA 

VLLLMERLHRDLYTGLKAGLTLETRLQIALDV 

VEGIRFLHSQGLVHRDIKLKNVLLDKQNRAKI 

TDLGFCKPEAMMSGSIVGTPIHMAPELFTGK 

YDNSVDVYAFG1LFWYICSGSVKLPEAFERCA 

SKDHLWNNVRRGARPERLPVFDEECWQLME 

ACWDGDPLKRPLLGIVQPMLQGuMNRLCKS\ 

NSEQPNRGLDDST 


535 


1885 


A 


4090 


2 


417 

■ 

* 


ALMPHEANYEEIFLKTDKDMDGFESGLEVRE 
IFLKTR/GLPSTLLAHIWALCDSKDCGKXSKD 
HFALAFHLIT\QKLIKGIDPPL VLTPEKIS PSNR 
ASLQKVTELTRKPVCIIFKGTILWRITDSIWMK 
HNRKRIWLRA 


536 


1886 


A 


4102 


569 


829 


DHQK*KNIPCSWIGRINIVICMSILPKAIYRFSAI 
PIKIPMTFFTEI* S*N V YRTTKTQE* AKAILSKK 
EQNLEESHYLDFK*YYRAV 


537 


1887 


A 


4104 


54 


281 


SIDCEHLIRRMLVLDPSKRLTIAQIKEHKWML 
IEVPVQRPVLYPQEQENEPSIGEFNEQVLRLM 
HSLGIDQQKTIE 


538 


1888 


A 


4109 


141 


314 


IRHIPLKIRSVVSHLKCFYKFILTFFFAGCSQPL 
VPRENITAWMNAIGLUTALPVS - 


539 


1889 


A 


4111 


268 


1 


ASRPWGHSYP*FNQQEVDTLKRPIASSEI*MM 

I*KFAT\KKSPGPYRFTAEFSHTFKEDLVPILW 

PLFPKIYREGTLPHSFYEASITL 


540 


1890 


A 


4142 


198 


2064 


PEPGAGRAATPWGPLFWRGRGSGRCEKAAE 

AALGDFLGLHRRTQQPAVDRLLSDASAQWR 

VRGHGGVRESGRAPQQPGRRRGRRPRKRPR 

GRWRREGCGAGGRGVCVAAWSQRSIAGNN 

DYRLFHKMSNSHPLRPFTAVGEIDHVHILSEH 

1GALL1GEEYGDVTFVVEKKRFPAHRVILAAR 

CQYFRALLYGGMRESQPEAEIPLQDTTAEAFT 

MLLKYIYTGRATLTDEKEEVLLDFLSLAHKY 

GFPELEDSTSEYLCTILNIQNVCMTFDVASLY 

SLPKLTCMCCMFMDRNAQEVLSSEGFLSLSK . 

TALLNIVLRDSFAAPEKDIFLALLNWCKHNSK 

ENHAE1MQAVRLPLM SL IELLN V VRPSGELSP 

DAILDAIKVRSESRDMDLNYRGMLIPEENIAT 

MKYGAQWKGELKSALLDGDTQNYDLDHG 

FSRHPIDDDCRSGIEIKLGQPSIINHVRILLWDR 

DSRSYSYFIEVSMDELDWVRVIDHSQYLCRS 

WQKLYFPARVCRY1RIVGTHNTVNKIFHIVAF 

ECMFTNK TKrLEKGLIVPMEN V ATIAD CAS VI 

EGVSRSRNALLNGDTKNYDWDSGYTCHQLG 

SGAIVVQLAQPYMIGSIRVLLWDCDDRSY 


541 


1891 


A 


4146 


282 


778 


GTLGYPNGARGQPQDNFFAHQWSHHPPISAC 
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HAESENFAF WODMKWKNKF WGK SLEI VPVG 
TVNVSLPRFGDHFEWNKVTSOHNVLSGQRW 
IEHYGEVLIRNTQDSSCHCKITFCKAKYWSSN 

VHEVQGAVLSRSGRVLHRLFGKWHEGLYRG 
PTPGGQCIWKP 


542 


1892 


A 


4147 


44 


433 


SVDAYVCNDIVFSYRTTITLLEGA*LTHRYVA 

QDPKQGQLRSLHLTCDSAPAGSQGTWSTSCR 
INHLIFRGG AOITF1 ATFDDSPK A VI fiDRT T 1 T 

ANVSSENNTPRTSKTTFQLELSVKDAVYTVV 
SSH 


543 


1893 


A 


4153 


678 


11 


TISYPQCLTQMYFLISFANVDTFLLPIMALDH 
YVAICSALQ*CSIITP/ELCQGLPVLA*AGSSLIS 
PVHTVIMSRLAFCSSAQISHFYRDAYLLMKIA 
CSHT+VNOHVFI.nAWI FI APPAT TT V^YTRTA 

AAILRIPSPTRRRKACSICSSHLSLVTLFYGTV 

LGICI*PPDSFSAQDAIATIMYTWTSMLNPFIY 

SLMNKEVQEAVRRLFSRGSHSSWCW 


544 


1894 


A 


4158 


3 


538 


LLYAQAGVQ*LNLSSLQPQPAGLKQSSHPSLP 
SSWDYRYSTPHPANFFVFMFFFrHVAOAOI FT 

LGSGDLPTSTSH S AGITG V\SHHAPPRLI S SEGS 
LLGHLLCLPMVFPLLCVFVLISSSLAGEEAAG 
LRVQKLWPAWLSHLPVCWFHCSGIWSEVIE 
LKVGREGHVLPWOAHWEF 


545 


1895 


A 


4160 


1 


412 


HPLGLGLVPSEIFSPQDKKAADGSILAPARGE 
DLEAGLKGSFMDGRLQASVSVFRIQRVGSAM 
QDTASAMPCLPYYPTSHCFMAGGK SRSQG W 
ELELSGEPAPGWQVLAGYTYTQARYLRDASE 
ANVGQPLRPVDPR 


546 


1896 


A 


4174 


1252 


1190 


FFQVFIFLFLIFFKTEFH SCCPG AVQ WHDLDSL 
QPPPP^KGFSCLSU>SSVvWIUIAPAHPANFV 














FLVETGFLH V UJQIASLELP 1 SGI) 1 PA SVASQS A 
G1TGVSHHA*PRASGRRCW 




547 


1897 


A 


4176 


3029 


1 

i 
i 

j 


AGPDGLAAPASCQGARGQTRVPGAFSWLAP 

GSHHASEGLAPGVPPAGGVSAQELTAPPQEG 

WGLGAPPAAPRPESDEKRAGSDAVRSFSRGA 

RDSLGQRRIGGTRGAGPAGKGAQRTMGPAS 

GFHSFPPRPHQEPSPRSSCWQHLLWHCPWPQ 

PSRLPRLTPAQLLQGPGVLAAPPGP* HVPGFL 

AQSPWPLPSGPRSP+DPLHQGALVPLPQGGSP 

HTAPHCLPSVLSPAIQQPLLPTAST/SSRSPPAS 

TMAPIPSALAVWEPAGSSrX}LSSAPADSS\PLP 

ALPKVLPPWTQKPLLGCLCQSPLPLLSPPDQI/ 

RCPPACSPAAASSFSFESQPCPSAPSKASPAPA 

AL\IVGPHHPP*SQQPQSQSVHPHGPGGPQPPL 

AASSLFWMFCQPPPPHPQFLWHRPLPVTGKA 

LASVPLCFRPAPGSLRQTPLPPQFHIPRPGLSAP/ 

PPPASGTSDSSDSRSPSASAARVWPPA\SPPPP 

AARHRPHPPEYFLSPCPFSCGFPRLLGRPRRPQ 

ALQTPRAWDLPPGSSPAPLCSGPELP*APPPLP 

PFPRVA*LGSGHPPSAQVPGLW*RCV*GHPIP 

RPVGHS*SGPPHSPPL*APPQAWT>LELPPSRQC 

LQPLHLRAAQPLDPCCSLSPPGPPLPVPALPS 

WPGRP*SPSPASSQPPYHAGLPGPQSSPLPPGL 

PQLPSLRSGSQQPLLFFQCPGPGAVWGKGSPQ 

PLSPHPPPP/ARTQTFPVASRSLSPGTAPYSVCL 

TPSRSASSLPEVVLASSLPKIPQSSGSVPLGPTSP 

MP*CFHRPSPPLP/LSSPFPA\LRPQAPQFPLHLP 

P*PPAPSPGCPLPPLAQQHQPSPPSPHARSTLT 

PPLWPSLALLP*PLPPPPPVPSFSASLLCSLPAH 
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GTPASPGLGRSCLGKPQTLPWISFWPPSGRLA 

PGTWQPW/PVSPAPLSCLSAWDPWELPSPQPQ 

VCSTAELPTSCLLSSPGP\PAFQPPRFGCL*GPP 

GPPGLPPLQSSLSFPPPPPPVPQPPAPPALQWG 

LHLPGGRTK 


548 


1898 


A 


4180 


2369 


844 


RrHREEDFQFILKGIARLLSNPLLQTYLPNSTK 

KIQFHQELLVLFWKLCDFNKVGQPRGALQGD 

GEQLPQ*PGGRDSVRLRGVGQSCPSLELSPLG 

PSPHP*KFLFFVLKSSDVLDILVPILFFLNDAR 

ADQSRVGLMHIGVFJLLLLSGECNFGVRLNKP 

YSIRVPMDIPVFTGTHADLLIVWFHKIITSGHQ 

RLQPLFDCLLTIWNVSPYLKSLSiVlVTANKLL 

HLLEAFSTTWFLFSAAQNI^HLVFFLLEVFNNI 

IQYQFDGN SNL VYAIIRKRSIFHQLANLPTDPP 

TIHKALQRRRRTPEPLSRTGSQGGAPPWRAPA 

PLPLQSQAPSRPVWWLLQALTS*PRSPRCQR 

MAPCGPWNLSPSRAWRMAARLRGSPARHGG 

SSGDRP/HSSASGQWSPTPEWVLSWKSKXPLQ 

TIMRLLQVLVPQVEKJCIDKGLTOESEILRFLQ 

HGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


549 


1899 


A 


4191 


858 


321 


LPWQRLGVLLSRGKMAVTGWLESLRTAQKT i 

ALLQDGRRKVHYLFPDGKEMAEEYDEKTSE . 

LLVRKWRVKSALGAMGQWQLEVGDPAPLG 

AGNLGPELIKESNANPIFMRKDTICMSFQWRIR 

NLPYPKDX^SVSVDQKERCnVRTTNKKYYK 

KFSIPDLDRHQLPLDDALLSFA\TPTAP 


550 


1900 


A 


4192 


1 


1980 


IRHTGSDIAGVCGWLLLSGPCGVGLDLDSRLL 

GASAMRRSEVLAEESIVCLQKALNHLREIWE 

LIGIPEDQRLQRTEVVKKHIKELLDMMIAEEE 

SLKERLIKSIS VCQKELNTLCSELHVEPFQEEG 

ETTILQLEKDLRTQVELMRXQKKERKQE\LKL 

LQEQDQELC\EILCMPHYDIDSASVPSLEELNQ 

FRQHVTTLRETKASRREEF/VSSIKRQIILCME 

ELDHTPDTSFERDVVCEDEDAFCLSLENIATVL 

QKLLRQ\LEMQKSQNEAVCEGVLRTQI\RELW 

DRLQIPEEEREAVATIMSGSKAKVRK\ALQ\LE 

VDRLEELEKCKTMICKVIEAIRVELVQYWDQC 

FYSQEQRQAFAPFCAEDYTESLLQLHDAEIVR • 

LKNYYEVHKELFEGVQKWEETWRLFLEFER 

KASDPNRFTNRGGNLLKEEKQRAKLQKMLP 

KLEEELKARIELWEQEHSKAFMVNGQKFME 

YVAEQWEMHRLEKERAKQERQLKNKKQTET 

EMLYGSAPRTPSICRRGLAPNTPGKARKLNTT 

TMSNATANSSIRPIFGGTVYHSPVSRLPPSGSK 

PVAASTCSGKKTPRTGRHGANKENLELNGSI 

LSGGYPGSAPLQRNFSINSVASTYSEFADPSLS 

DSSTVGLQRELSKASKSDATSGILNSTNIQS 


551 


1901 


A 


4194 


3 


1008 


AWHEGLVSSPAIGAYLSASYGDSLWLVATV 

VALLDICFILVAVPESLPEKMRPVSWGAQISW 

KQADPFASLKKVGKDSTVLLUCITVCLSYLPE 

AG\QYSSFF\LYLR\QVIGFG\TVKIAAFIAMVGI 

LS1VAQTAFLSILMRSLGNKNTVLLGLGFQML 

QLAWYGFGSQAWMMWAAGTVAAMSSITFP 

AISALVSRNAESDQQGVAQGIITGIRGLCNGL 

GPALYGFIFYMFHVELTELGPKLNSNNVPLQ 

GAVIPGPPFLFGACIVLMSFLVALFIPEYSKAS 

GVQKHSNSSSGSLTNTPERGSDEDIEPLLQDS 

SIWELSSFEEPGNQCTEL 
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552 


1902 


A 


i 4197 


2 

i 
i 


14302 

* 


ARPPPAPGSRQQKQKAAPGAAAAAELRGAR 

EPAPARRRGTMADGGEGEDEIQFLRTDDEW 

LQCTATIHKEQQKLCLAAEGFGNRLCFLESTS 

NSKNVPPDLSICTFVLEQSLSVRALQEMLANT 

VEKSEGQVDVEKWKJFMMKTAQGGGHRTLL 

YGHAILLRHSYSGMYLCCLSTSRSSTDKLAFD 

VGLQEDTTGEACWWTIHPASKQRSEGEKVR 

VGDDULVSVSSERYLHLSYGNGSLHVDAAF 

QQTLWSVAPISSGSEAAQGYLIGGDVLRLLH 

GIIMDECLTVPSGEHGEEQRRTVHYEGGAVS 

VHARSLWRLETLRVAWSGSHIRWGQPFRLR 

HVTTGKYLSLMEDKNLLLMDKEKADVKSTA 

FTFRSSKEKLDVGVRKEVDGMGTSEIKYGDS 

VCYIQIIVDTGLWLTYQSVDVKSVRMGSIQR 

KATMHHEGHMDDGISLSRSQHEESRTARVIRS 

TVFLFNRFIRGLDALSKKAKASTVDLPIESVSL 

SLQDLIGYFHPPDEHLEHEDKQNRLRALKNR 

QNLFQEEGMINLVLECIDRLHVYSSAAHFAD 

VAGREAGESWKSILNSLYELLAALIRGNRKN 

CAQFS G SLD WLISRLERLEAS SGILEVLHC VL 

VESPEALNIIKEGHIKSIISLLDKHGRNHKVLD 

VLCSLCVCI-IGVAVRSNOHT irDNT T PfiRnT T 

LQTRLVNHVSSMRPNIFLGVSEGSAQYKKWY 

YELMVDMTEPFVTAEATHLRVGWASTEGYSP 

YPGGGEEWGGNGVGDDLFSYGFDGLHLWSG 

CIARTVSSPNQHLLRTDDVISCCLDLSAPSISF 

RINGQPVQGMFENFNIDGLFFPWSFSAGIKV 

RFLLGGRHGEFKFLPPPGYAPCYEAVLPKEKL 

KVEHSREYKQERTYTRDLLGPTVSLTQAAFT 

PIPVDTSQIVLPPHLER1REKLAENIHELWVMN 
KIEI ,r T WQVnPVT? nnxT^pnwpri , vT^fif^ppo — 














ERNYNLQMSLETLKTLLALGCHVGISDEHAE 

DKVKKMKLPKNYQLTSGYKPAPMDLSFIKLT 

PSQEAMVDKLAENAHNVWARDRIRQGWTY 

GIQQDVKNRRNPRLVPYTPLDDRTKKSNKDS 

LRE A VRTLL G YG YNLEAPDQDHAARAEVCS 

GTGERFRIFRAEKTYAVKAGRWYFEFETVTA 

GDMRVGWSRPGCQPDQELGSDERAFAFDGF 1 

KAQRWHQGNEHYGRSWQAGDWGCMVDM ; 

NEHTMMFTLNGEILLDDSGSELAFKDFDVGD 

GFIPVCSLGVAQVGRMNFGKDVSTLKYFTIC 

GLQEGYEPFAVNTNRDITMWLSKRLPQFLQV 

PSNHEHIEVTRJDGTIDSSPCLKVTQKSFGSQN 

SNlDIMFYRLSMPtECAEVFSKTVAGGLPGAG 

LFGPKNDLEDYDADSDFEVLMKTAHGHLVP 

DRVDKDKEATKPEFNNHICDYAQEKPSRLKQ 

RFLLRRTKPDYSTSHSARLTEDVLADDRDDY 

DFLMQTSTVYYSVRIFPGQEPANVWVGWITS 

DFHQYDTGFDLDRVRTVTVTLGDEKGKVHE 

SIKRSNCYMVCAGESMSPGQGRNNNGLEIGC 

VVDAASGLLTFIANGKELSTYYQVEPSTKLFP 

AVFAQATSPNVFQFELGRIKNVMPLSAGLFKS 

EHKNPVPQCPPRLHVQFLSHVLWSRMFNQFL 

KVDVSRTSERQGWLVQCLDPLQFMSLHIPEEN 

RSVDILELTEQEELLKFHYHTLRLYSAVCALG 

NHRVAHALCSHVDEPQLLYA1ENKYMPGLLR 

AGYYDLLIDIHLSSYATARLMMNNEYIVPMT 

EETKSITLFPDENKKHGLPGIGLSTSLRPRMQF 

SSPSFVSISNECYQYSPEFPLDILKSKTIQMLTE 

AVKEGSLHARDPVGGTTEFLFVPUKLFYTLLI 
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i 

i 




MGIFHNEDLKHILQLIEPSVFKEAATPEEESDT 

LEKELSVDDAKLQGAGEEEAKGGKRPKEGLL 

QMKLPEPVKLQMCLLLQYLCDCQVRHRIEAI 

VAFSDDFVAKLQDNQRFRYNEVMQALNMSA 

ALTARKTKEFRSPPQEQINMLLNFKDDKSECP 

CPEEIRDQLLDFHEDLMTHCGIELDEDGSLDG 

NSDLTIRGRLL SL VEKVTYLKKKQ AEKP V ES 

DSKKSSTLQQLISETMVRWAQESVIEDPELVR 

AMFVLLHRQYDGIGGLVRALPKTYTINGVSV 

EDTINLLASLGQIRSLLSVRMGKEEEKLMIRG 

LGDIMNNKWYQHPNLMRALGMHETVMEV 

MVNVLGGGESBCEITFPKMVANCCRFLCYFCR 

ISRQNQKAMFDHLSYLLENSSVGLASPAMRG 

STPLDVAAASVMDNNELALALREPDLEKVVR 

YLAGCGLQSCQMLVSKGYPDIGWNPVEGER 

YLDFLRFAVFCNGESVEENANVVVRLLIRRPE 

CFGPALRGEGGNGLLAAMEEADCIAEDPSRD 

GPSPNS GSSKTLDTEEEEDDTIHMGNAIMTFY 

SALIDLLGRCAPEMHLIHAGKGEAIRIRSILRS 

LIPLGDLVGVISIAFQMPTIAKDGNVVEPDMS 

AGFCPDHKAAMVLFLDRVYGIEVQDFLLHLL ! 

EVGFLPDLRAAASLDTAALSATDMALALNRY j 

LCTAVLPLLTRCAPLFAGTEHHASLIDSLLHT i 

VYRLSKGCSLTKAQRDSIEVCLLSICGQLRPS | 

MMQHLLRRLVFDVPLLNEHAKMPLKLLTNH 

YERC WK YYCLPG G WGNFGAASEEELHLS RK 

LFWGIFDALSQKKYEQELFKLALPCLSAVAG 

ALPPDYMESNYVSMMEKQSSMDSEGNFNPQ 

PVDTSNITIPEKLEYFINKYAEHSHDKWSMDK 

LANGWIYGEIYSDSSKVQPLMKPYKLLSEKE 

KEIYRWPIKESLKTMLARTMRTERTREGDSM 

ALYNRTRRISQTSQVSVDAAHGYSPRAIDMS 

NVTLSEIDLHAMAEMMAENYHNIWAKKKKN1 

ELESKGGGNHPLLVPYDTLTAKEKAKDREKA 

QDILKFLQINGYAVSRGFKDLELDTPSIEKRFA 

YSFLQQLIRYVDEAHQYILEFDGGSRGKGEHF 

PYEQEIfCFFAfCWLPLIDQYFKNHRLYFLSAA 

SRPLCSGGHASNKEKEMVTSLFCKLGVLVRH 

RISLFGNDATSIVNCLHILGQTLDARTVMKTG 

LESVKSALRAFLDNAAEDLEKTMENLKQGQF 

THTRNQPKGVTQIINYTTVALLPMLSSLFEHI 

GQHQFGEDLILEDVQVSCYRILTSLYALGTSK 

SrYVERQRSALGECLAAFAGAFPVAFLETHLD 

KHNIYSIYNTKSSRERAALSLPTNVEDVCPNIP 

SLEKLMEEIVELAESGIRYTQMPirVMEVILPM 

LCSYMSRWWEHGPENNPERAEMCCTALNSE 

HMNTLLG>m.KJIYNNLGIDEGAWMKRLAVF 

SQPIINKVKPQLLKTHFLPLMEKLKKKAATVV 

SEEDHLKAEARGDMSEAELLILDEFTTLARDL 

YAFYPLLIRFVDYNRAKWLKEPNPEAEELFR 

MV AEVFrY WSKSHNFKREEQNF V VQN EINN 

MSFLITDTKSKMSKAAVSDQERKKMKRKGD 

RYSMQTSLIVAALKRLLPIGLNICAPGDQELIA 

LAKNRFSLKDTEDEVRDIIRSNIHLQGKLEDP 

AIRWQMALYKDLPNRTDDTSDPEKTVERVL 

DIANVLFHLEQKSKRVGRRHYCLVEHPQRSK 

KAVWHKLLSKQRKRAVVACFRMAPLYNLPR 

HRAVNLFLQGYEKSWIETEEHYFEDKLIEDLA 

KPGAEPPEEDEG1KRVDPLHQLILLFSRTALT 

EKCKLEEDFLYMAYADIMAKSCHDEEDDDG 
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* 




r 


* 




EEEVKSFEEKEMEKQKLLYQQARLHDRGAA 

EMVLQTISASKGETGPMVAATLKLGIAILNGG 

NSTVQQKMLDYLKEKKDVGFFQSLAGLMQS 

CSVLDLNAFERQNKAEGLGMVTEEGSGEKV 

LQDDEFTCDLFRFLQLLCEGHNSDFQNYLRT 

QTGNKTTVNIIISTVDYLLRVQESISDFYWYY 

SGKDV1DEQGQRNFSKAIQVAKQVFNTLTEYI 

QGPCTGNQQSLAHSRLWDAWGFLHVFAHM 

QMKLSQDSSQIELLKELMDLQKDMWMLLS 

MLEGNWNGTIGKQMVDMLVESSNNVEMIL 

KFFDMFLKLKDLTSSDTFKEYDPDGKGVISK 

RDFHKAMESHKHYTQSETEFLLSCAETDENE 

TLD YEEFVKRFHEPAKDI GFNVAVLLTNLSEH 

MPNDTRLQTFLELAESVLMYFQPFLGRIEIMG 

SAKRIERVYFEISESSRTQWEKPQVKESKRQFI 

FDWNEGGEKEKMELFVNFCEDTIFEMQLAA 

QISESDLNERSANKEESEKERPEEQGPRMAFF 

SILTVRSALFALRYNILTLMRMLSLKSLKKQM 

KKVKKMTVKDMVTAFFSSYWSIFMTLLHFV 

ASVFRGFFRIICSLLLGGSLVEGAKKIKVAELL 

ANMPDPTQDEVRGDGEEGERKPLEAALPSED 

LTDLKELTEESDLLSDIFGLDLKREGGQYKLIP 

HNPNAGLSDLMSNPVPMPEVQEKFQEQKAK 

EEEKEEKEETKSEPEKAEGEDGEKEEKAKED 

KGKQKJLRQLHTHRYGEPEVPESAFWKKIIAY 

QQKLLNYFARNFYNMRMLALFVAFAINFILL 

FYKVSTSSWEGKELPTRSSSENAKVTSLDSS 

SHRIIAVHYVLEESSGYMEPTVRILPILHTVISF 

FCIIGYYCLKVPLVTFfCREiCEVARKLEFDGLYr 

TEQPSEDDIKGQWDRLVINTQSFPNNYWDKF 


* 


WPKW4DKYGEFYGPJ)RIGELLQMDKAALD- 

FSDAREKKKPKKDSSLSAVLNSIDVKYQMW 

KLGWFTDNSFLYLAWYMT 




553 


1903 


A 


4199 


31 


767 


LPELNGRGAGLRRAEPSERGGGAERTQQVAA 

LPLSHGHSHGGGGCRCAAER/VGAARGSAAC 

AYGLYLRIDKGRLQCLNESREGSGRGVFKPW 

ERAD\DRSKFVESDADEELLFNIPFTG\HVKLK 

GIIIMGEDDDSHPSEMRLYKNIPQMSFDDTER 

EPDQTFSLNRDLTGELEYATKISRFSNVYHLSI 

HISKNFGADTTKVFYIGLRGEWTELRRHEVTI 

CNYEASANPADHRVHQVTPQTHFIS 




554 

• 


1904 


A 


4200 


1 


961 


GIPCTEMGNFDNANVTGEIEFAIHYCFKTHSL 

EICIKACKNLAYGEEKKKKCNPYVKTYLLPD 

RSSQGKRKTGVQRNTVDPTFQETLKYQVAPA 

QLVTRQLQVSVWHLGTLARRVFLGEVIIPLAT 

WDFEDSTTQSFRWHPLRAKADKYEDSVPQS 

NGELTVRAKLVLPSRTRKLQEAQEGTDQPSL 

HGQLCLWLGAKNLPVRPDGTLNSFVKGCLT 

LPDQQKLRLKSPVLRKQACPQWKHSFVFSGV 

TPAQLRQSSLELTVWDQALFGMNDRLLGGT\ 

RLGSKGDTAVGGDACSQSKLQWQKVLSSP^ 

LWTDMTLVLH 


555 


1905 


A 


4211 


331 


2419 


KENKKARNLRMNQSRSRSDGGSEETLPQDH 

NHHENERRWQQERLHREEAYYQFINELNDE 

DYRLMRDHNLLGTPGEITSEELQQRLDGVKE 

QLASQPDLRDGTNYRDSEVPRESSHEDSLLE 

WLNTFRRTGNATRSGQNGNQTWRAVSRTNP 

NNGEFRFSLEIHVNHENRGFEIHGEDYTDIPLS 

DSNRDHTANRQQRST\SPVARRTRSQTSVNFN 

GSSSNTPRTRLASRGQNPAEGSFSTLGRLRNGI 
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GGAAGIPRANASRTNFSSHTNQSGGSELRQRE 

GQRFGAAHVWENGARSNVTVRNTNQRLEPI 

RLRSTSNSRSRSPIQRQSGTVYHNSQRESRPV 

QQTTRRSVRRRGRTRVFLEQDRERJERRGTAY 

TPFSNSRLVSRITVEEGEESSRSSTAVRRHPTIT 

LDLQVR\RIRPGENRDRDSIANRTRSRVGLAE 

NTVTIESNSGGFRRTI SRLERSGIRTY VSTIT VP 

LRRISENELVEPSSVALRSILRQIMTGFGELSSL 

MEADSESELQRNGQHLPDMHSELSNLGTDN 

NRSQHREGSSQDRQAQGDSTEMHGENETTQP 

HTRNSDSRGGRQLRNPNNLVETGTLPILRLAH 

FFLLNESDDDDRIRGLTfCEQIDNLSTRHYEHN 

SIDSELGKICSVCISDYVTGNKLRQLPCMHEF 

HIHCIDRWLSENCTCPICRQPVLGSNIANNG 


556 


1906 


A 


4212 


3 


462 


LQRQRQHPAAAPA VP VRCFTFCFTD I VIMPKR 

KSPENTEGKDGSKVTKQEPTRRSARLSAKPA 

PPKPEPKPRKTSAKKEPGAKISRGAKGKKEEK 

QEAGKEGTAPSENGETKAEEIHISRSTVNVST 

SRGTPPSTLSVKGQIETVRVKGTEN 


557 


1907 


A 


4213 


774 


507 


ARRFSCLTLQTSWGHRH\GPPRP\ANFVFLVET 

GFLHIGQAGHKLPTSGDPPASASQSARTTGMS 

HRTWFLASFL1DSCKNFIVYKIMYTL 


558 


190$ 


A 


4225 


3 


1253 


TYRHAEREHPETSSATKVSYDYRHKRPKLLD 

GDQDFSDGRTQKYCKEEDRKYSFQKGPLNRE 

LDCFNTGRGRETQDGQVKEPFKPSKKDSIAC 

TYSNKNDVDLRSSNDKWKEKKJCKEGDCRKE 

SNSSSNQLDKSQKLPDVKPSPINLRKKSLTVK 

VDVKKTVDTFRVASSYSTERQMSHDLVAVG 

RKSENFHPVFEHLDSTQNTENKPTGEFAQEIIT 

IIHQVKANYFPSPGITLHERFS\KMADIHKADV 

NEIPLNSDPEIHRRIDMSLAELQSKQAVIYESE 

QTLIKIIDPNDLRHDIERRRKERLQNEDEHIFHI 

ASAAERDDQNSSFSKNYTTQRKDIITHKPFEV 

EGNHRNTRVRPFKSNFRGGRCQPNYKSGLVQ 

KSLYIQAKYQRLRFTGPRGFITHKFRERLMRK 
KKVP 


559 


1909 


A 


4235 


1 


323 


KFSIPFFLRWSFTLV\PRLEGNDMISVHCNLGL 
LGLSHSPASASQVGGITGTQHHTGLIFGFLIET 
EFHHVGQAGLELLTSGDPPALAFQSAGITGVS 
HHAWLQVLNS 


560 


1910 


A 


4246 


2 

• 


1569 


TLSLLERVLMKDIVTPVPQEEVKTVIRKCLEQ 

AALVNYSRLSEYAKIEGKKREMYELPVFCLA 

SQVMDLTIQNQKDAENVGRLITPAKJCLEDTIR 

LAELVIEVLQQNEEHHAEAFAWWSDLMVEH 

AETFL SLFAVDMDAALEVQPPDTWDSFPLFQ 

LL\NDFLRTGLLICGNGK\FHKHLQDLFAPLVV 

R/YMWDLDGSSPIAQSIHRGLLSRESWEPVNN 

GSGTSEDLFWKLDALQTFIRDLHWPEEEFGK 

HLEQRLKLMASDMIE SC VKRTR\IAFE VKLQK 

TSSIQQIFRVPQFNMAPCFNVMGLMAKGSIQP 

KL\CSMEMGQEFAKMWHQYHSKIDELIEETV 

KEMITLLVAKFVTILEGVLAKLSRYDEGTLFS 

SFLSFTVKAASKYVDVPKPGMDVADAYVTF 

VRHSQDVLRDKVNEEMYIERLFDQWYNSSM 

NVICTWLTDRMDLQLHIYQLKTLIRMVKKTY 

RDFRLQGVLDSTLNSKTYETIRNRLTVEEATA 

SVSEGGGLQGISMKDSDEEDEEDD 


561 


1911 


A 


4257 


1300 


654 


SEL VQFLLIKDQKK1PIKRADILKHVIGD YKDI 
FPDLFKRAAERLQYVFGYKLVELEPKSNTYIL 
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i 






INTLEPVEEDAEMRGDQGTPTTGLLMIVLGLI 

FMKGNTEKETEAWDFLLAUGVYPTKKHLIFG 

DPKKL1TEDFVRQRYLEYRR1PHTDPVDYEFQ 

WGPRTNLETSKMKVLKFVAKVHNQDPKDW 

PAQYCEALADEENRARPQPSGPAPSS 


562 


1912 


A 


4260 


I 


1498 

■ 


MVTWLYRFLPTSNMAAKLRSLLPPDLRLQF 

WLHARLQKCFLSRGCGSYCAGAICASPLPGK 

MAMGLMCGRRELLRLLQSGRRVHS V AGP SQ 

WLGKPLTTRLLFPAAPCCCRPHYLFLAASGPR 

SLSTSAISFAEVQVQAPPWAATPSPTAVPEV 

ASGETADVVQTAAEQSFAELGLGSYTPVGLI 

ONLLEFMHVDLGLPWWGAIAACTVFARCLIF 

PLIVTGQREAARIHNHLPEIQKFSSRIREAKLA 

GDH1EYYKASSEMALYQKKHGDCLYKPLILPV 

TQAPIFISFFIALREMANLPVPSLQTGGLWWF 

QDLTVSDPIYILPLAVTATMWAVLELGAETG 

VQSSDLQWMRNVIRMMPLrTLPITMHFPTAV 

FMYWLSSNLFSLVQVSCLR1PAVRTVLKIPQR 

WHDLDKLPPREGFLESFKKGWKNAEMTRQ 

LREREQRMRNQLELAARGPLRQTFTHNPLLQ 

PGKDNPPNIPSS\SSSSSKPKSKYPWHDTLG 


563 


17U 


A 


tAUJ 




1 1 £ 


IVHjfVJlj/Vr 1 v 1 jjtvr 1 I V^IN 1 V^JjO Vol LLr J&vlN 

THGTRRTLSSGPSNNLPLPLSSSATMPSMQCK 

HRSPNGGLFRQSPVK/TPPIPMSFQPVPGGV\L 

PRGSGNPPHGTSILTAPPALLPHPPTHPTQQSF 

LIQENNNTNHTHSHTHTYTETLSFFLYICVNN 

DRMEWGKSVF 


564 


1914 


A 


4270 


3 


368 


ILKRKLSSLNSEVSTIQNTRMLAFKATAQLFIL 
GCTWCLGLLQVGPAAQVMAYLFTIINSLQGF 
FIFLVYCLLS\QQVQKQYQKWFREIVKSKSES 
ETYTLSSKMGPDSKPSEGDVFPRTSE 


565 


1915 


A 


4288 


83 


406 


RNSRPLWCSPPASQPRQAPVSQSCCCPLPSSSS 
PPSALLAPTKPRALGTLRLYECSPELGTTMLP 
PAWLLMLCQAPRPQDPDPRLTQPEKSLQEAP 
GQTGASRTPRT 


566 


1916 


A 


4298 


1041 


229 

t 

t 


LNSSQKLACLIGVEGGHSLDSSLSVLRSFYVL 

G VR YLTLTFTCSTPW AES STKFRHHM YTNVS 

GLTSFGEKWEELNRLGMMIDLSYASDTLIRR 

VLEVSQAPVIFSHSAARAVCDNLLNVPDDILQ 

LLKKNGGIVMVTLSMGVLQCNLLANVSTVA 

DHFDHIRAVTGSEFIGIGGNYDGTGRFPQGL\E 

DVSTYPVLIEELLSRSWSEEELQGVLRGNLLR ' 

VFRQVEKVREESRAQSPVEAEFPYGQLSTSCH 

FHLGASEWTPRLLIWR 


567 


1917 


A 


4299 

• 


1 


1106 


GATPLGSVGGRTGKMDAATLTYDTLRFAEFE 

DFPETSEPVWILGRKYSIFTEKDEILSDVASRL 

WFTYRKNFPAIGGTGPTSDTGWGCMLRCGQ 

MIFAQALVCRHLGRDWRWTQRKRQPDSYFS 

VLNAFIDRKJDSYYSIHQIAQMGVGEGKSIGQ 

WYGPNTVAQVLKKLAVFDTWSSLAVH1AMD 

NTWMEEIRRLCRTSVPCAGATAFPADSDRH 

CNGFPAGAEVTNRPSPWRPLVLLIPLRLGLTD 

INEAYVETLKHCFMMPQSLGVIGGKPNSAHY 

FIGYVGEELIYLDPHTTQPAVEPTDGCFIPDES 

FHCQHPPCRMSIAELDPSIAVVRGGHLSTQAF 

GAECCLGMTRKTFGFLRFFFSMLG 


568 


1918 


A 


4300 


2012 


1843 


SRKFLTITPIVLYFLTSFYTKYDQIHFVLNTVS 
LMSVLIPKLPQLHGVR1FGINKY 


569 


1919 


A 


4302 


186 


531 


WTFCLFLAVWVPESARWLLTQGHVKEAHRY 
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T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














LLHCARLNGRPVCEDSFSQEVRVNVCVSMHI ~ 

CVWWGVGCVKCLPPRAHHIWQEKPLGPHRT 

VTESKXEAEGKTKEKAREKERKKKS 


570 


1920 


A 


4308 


3 


869 

i 


RSGQGKVYGLIGRRRPQQMDVLEGLNLLITIS " 

GKRNKLRVYYLSWLRNKILHNDPEVEKKQG 

WTTVGDMEGCGHYRWKYERIKFLVIALKSS 

VEVYAWAPKPYHKFMAFKSFADLPHRPLLV 

DLTVEEGQRLKVIYGSSAGFHAVDVDSGNSY 

DIYIPVHIQSQITPHAIIFLPNTDGMEMLLCYE 

DEGVYVNTYGRIIKDWLQWGEMPTSVAYIC 

SNQIMGWGEKAIEIRSVETGHLDGVFMHKRA 

QRLKFLCERNDKVFFASVRSGGSSQVYFMTL 

NRNCIMNW 


571 


1921 


A 


4309 


9 


524 


ASREMDVTKVCGEMRYQLNKTNMEKDEAE 

KEHREFRAKTNRDLEIKDQEIEKLRIELDESK 

QHLEQEQQKAALAREECLRLTELLGESEHQL 

HLTRQEKDSIQQSFSKEAKAQALQAQQREQE 

LTQKIQQMEAQHDKTENEQYLLLTSQNTFLT 

KLKEECCTLAKKLEQISQ 


572 


1922 


A 


4318 


1 


1119 


GATPLGSVGGRTGKMDAATLTYDTLRFAEFE 

DFPETSEPVWILGRBCYSIFTEKDEILSDVASRL 

WFTYRKNFPAIGGTGPTSDTGWGCMLRCGQ 

MIFAQALVCRHLGRDWRWTQRKRQPDSYFS 

VLNAFIDRKDSYYSIHQIAQMGVGEGKSIGQ 

WYGPNTVAQVLKKLAVFDTWSSLAVHIAMD 

NTVVMEEIRRLCRTSVPCAGATAFPADSDRH 

CNGFPAGAEVTNRPSPWRPLVLLIPLRLGL\T 

DINEAYV\ETL\KHCFHGWPQFPG/VVHREG1C 

PNSAHYFIGYVGEELIYLDPHTTQPAVEPTDG 

CFIPDESFHCQHPPCRMSIAELDPSIAWRGGH 

LSTQAFGAECCLGMTRKTFGFLRFFFSMLG 


573 


1923 


A 


4333 


363 


1066 


GGVPVGLASKPFQILYGHl^NEVLSVGISTELD 
MAVSGSRDGTVnHTIQKGQYMRTLRPPCESS 
LFLTIPNLAISWEGHIWYSSTEEKTTLKVERM 
HYICFSINGKYLGSQILKEQVSDICIIGEHIVTG 
SIQGFLSIRDLHSLNLSINPLAMRLPIHCVCVT 
KEYSHILVGLEDGKL1VVGVGKPAEVKPSISN 
FISHAVGDYFGSPSFQLIEKSPLGINKLKAKFD 
FSKGSK 


574 


1924 


A 


4346 

i 
* 


359 


1234 


MDTLEEVTWANGSTALPPPLAPNISVPHRCLL 

LLYEDIGTSRVRYWDLLLLIPNVLFLIFLLWK 

LPSARAKIRITSSPIFITFYILVFWALVGIARA 

WSMTVSTSNAATVADKILWEITRFFLLAIEL 

SVHLGLAFGHLESKSSIKRVLAITTVLSLAYSV 

TQGTLEILYPDAHLSAEDFNTYGHGGRQFWL 

VSSCFFFLVYSLWILPKTPUCERISLPSRRSFY 

VYAGILALLNLLQGLGSVLLCFDIIEGLCCVD 

ATTFLYFSFFAPLIYVAFLRGFFGSEPKILF 


575 


1925 


A 


4360 


2038 


1512 


GCWWRHPWLASQRDCLDCRIQLAEKFVKAV 

SKPSRPDMNPIRVKEVYRLEEMEKIFVRLEM 

KIIKGSSGTPKLSYTGRDDRHFVPMGLYIVRT 

VNEPWTMGFSKSFKKKFFYNKKTKDSTFDLP 

ADSIAPFHICYYGRLFWEWGDGIRVHDSQKP 

QDQDKLSKEDVLSFIQMHRA 


576 


1926 


A 


4365 


69 


500 


QVEGRQGREVKRTAWRISPVWRPARCRRRST 

PQP/PE/PGAQQQERHRQGEAPMQALDPRAEP 

GPQAQSHAACQPEPEPPRVLLDPTAARGGVQ 

GRP/GLSRHPGLAPHPQTHTPWPQSGRLPCAS 

EPLPLGGIRPTPGLEPKGRDLM 
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ENAspartic Acid, E=Glutamic Acid, 
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577 


1927 


A 


4366 


j 785 


502 


SAPPKKKNGVLFLSPRLKSSGAIWVHSTPTLW 

ASSNSRASTPKVAGITGARPHARIIFVFLIEMG 

FHNVGQAGL/DTLTLVICPPQPPKLLGLQM 


578 


1928 


A 


4367 


1 


221 


FFFFLKKSRCVTQAGVQG\PISLHPPPPGFKRF 

SRLSLLSSWDYRHP/HAANFCIFSRDGWSPYW 

SGWSRTPDLR 


579 


1929 


A 


4383 


1 


224 


FETESHSVTQAGMQWHNLGSLQPMP/PGLKR 
FSCLRLQSSWDHRHAPPHLAHFCIFSRDGVSP 
CWPGWSSTPDLK 


580 


1930 


A 


4397 


410 


94 


SRLKPYSTNVTAKKLPATNIPNLDCFTAKLYQ 
WFKKGIMHILHELFQNKEEGAFPNS/FYEASFT 
LRPKSDRDIAKEESYSTISLLSTDTKILMSKYK 
QLKSSDL 


581 


1931 


A 


4414 


670 


3 


VLVHRQCGGILRLRRKEAVSVLDSADIEVTDS 

RLPHATIVDHRPOHRWLETCNAPPOLIOGKA 

RSAPKPSQASGHFSVELVRGYAGFGLTLGGG 

RDVAGDTPLAVRGLLKDGP\AQRCGRLEVGD 

LVLHINGESTQGLTVHAQAVERIRAGGPQLHL 

VIRRPLETHPGKPRGVGEPRKGWPSWPDRSP 

DPGGPEVTGSRSSSTSLVQHPPSRTTLKKTRG 

SPE 


582 


1932 


A 

A 


A A^\ A 

4424 


t £\ A 

194 


449 


VLYIRKKKRLEKLRHQLMPMYNFDPTEEQDE 

LEQELLEHGRDAASVQAATSVQAMQGKTTL 

PS\QGPLQRPSRLVFT\DVANAIHV 


583 


1933 


A 


4435 


1 


166 


APGPPVPPPGSPPEOMPGPCPASMPP/DPPPGS 
PPEQMPGPCPVSAPP/GPPPGSPPEQMPGPCPV 
SAPPALLQDTSV 


584 


1934 


A 


4439 


1 


628 


SATPQQPSAPQHQGTLNQPPVPGMDESMSYQ 
APPQQLPSAQPPQPSNPPHGAHTLNSGPQPGT 
APATQHSQAGPATGQAYGPHTYTEPAKPKK 
-GQQLWNRMKPAPGTVEVSSSTSRSDPLLLPPR 1 














ALAPTQRASTV VL APSPT/SEK VQNH SG SS AR 
GNLSGKPDDWP/LGHERVCGALLHRL*VGGG 
QGPHGKAAQGGAAGAAAGRLGLYH 


585 


1935 


A 


4463 


10 


144 


HKPVTNSRDTQEVPLEKAKQVLKIIATFKHTT 
SIFDDFAHYEKRQ 


586 


1936 


A 

• 


4464 


1309 


103 


LNAESYVSFTTKLDIPTAAKYEYGVPLQTSDS 

FLRFPS SLTSSLCTDNNPAAFL VNQAVKCTRK 

INLEQCEEIEALSMAFYSSPEILRVPDSRKKVPI 

TVOSrVIOSLNKTLTRREDTDVLOPTLVNAGH 

FSLCVNVVLEVKYSLTYTX)AGEVTfCADLSFV 

LGTV S S V V VPLQQKFEIHFLQENTQPVPLSGN 

PGYWGLPLAAGFOPHKGSGIIOTTNRYGOLT 

ILHSTTEQDCLALEGVRTPVLFGYTMQSGCK 

LRLTGALPCQLVAQKVKSLLWGQGFPDYVA 

PFGNSQGP/ADMLDWVPIHFITQSFNRKDSCQ 

LPGALVIEVKWTKYGSLLNPQAKIVNVTANLI 

SSSFPEANSGNERTILI STAVTFVDVS APAE AG 

FRAPPATNARLPFNFFFPFV 


587 


1937 


A 


4471 


614 


387 


LLGRASAC/LQLQSSW/D/HRPMLPYLANFVF 

CKDR/SFTWLPRLVLNSWLQVILLPWPPTGCD 

NKHEPPCPATKRRHSGSI 


588 


1938 


A 


4480 


1720 


1458 


HDLGSLQPPPPGFKRFSCLSLPSSWDYRLMPP 
CPANFCim/DFLVETGFHHVGQASHELLTSGD 
PPTSASQSAGITGMSYHTWFGES 


589 


1939 


A 


4487 


922 


332 


APVTTSPRVGQPW/RTALALRSLYRARPSLRC 
PPVELP WAPRRGHRLSPADDEL YQRTRI SLLQ 
REAAQAMYTDSYNSRGFMINGNRVLGPCALL 
PHSWQWNVGSHQDITEDSFSLFWLLEPRIEI 
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nucleotide insertion 














VWGTGDRTERLQSQVLQAMRQRGIAVEVQ 

DTPNACATFNFLCHEGRVTGAALIPPPGGTSL 
TSLGQAAQ 


590 


1940 


A 


4492 


1 


472 


FFFFETESRSVAQAGVQWRDLGSLQAPPPGFT 
PFSCLSLPSSWDYRRPPLRPANFFVFLVETGFP 
RFSRDGLDLLT/S/GDPPTSASQS AGITG V SHR 
ARPKRIGEPRRJKCGNAWWPSTSLGDHRVTS 
VPHQGGLPGPIRVAPSSAGQREASQGPPGR 


591 


1941 


A 


4495 


1444 


1116 


iaarftlaktwnqlkrf™idsikktr\yiyt 
meyyadterneimsfvagtwveleaiilsklm 
lkdnwvedtipqgavpctataegmkrllfal 
epwdsscfphpssgv 


592 


1942 


A 


4496 


2 


919 


RTRPLFSGRPTRPVCTMSDERRLPGSAVGWL 

VCGGLSLLANAWGILSVGAKQKKWKPLEFL 

LCTLAATHMLNVAVPIATYSVVQLRRQRPDF 

EWNEGLCKVFVSTFYTLTLATCFSVTSLSYHR 

MWMVCWPVNYRLSNAKKQAGHTVMGIWM 

GSFILSALPAVGWHDTSERFYTHGCRFIVAEI 

GLGFGVCFLLLVGGSVAMGVICTAIALFQTL 

AVQVGRQADHRAFTVPTIVVEDAQGKRRSSI 

DG SEPAKTSLQTTGL VTTIVFIYDCLMGFP VL 

GPFSLADTHLSDLPYTWGDRDSGGACVM 


593 


1943 


A 


4506 


2 


193 


FFFEAESCSVPQAGVQRPDLGWLHAPPP\GSC 
HFPASASQVAGTTHARHHTQLIFVVFLVENGL 
C 


594 


1944 


A 


4507 


1327 


647 


KMAGGVRPLRGLRALCRVLLFLSQFCILSGG 

ESTEIPPYVMKCPSNGLCSRLPADCIDCTTNFS 

CTY GKP VTFDC AVKPS VTCVDQDFKSQKNFII 

NMTCRFCWQLPETDYECTNSTSCMTVSCPRQ 

RYPANCTVR\DHVHCLGNRTFPKMLYCNWT 

GGYKWVYGLWLLRHHPRWGLGADRF\YLGP 

VAGTASGKLFSFGGLGIWTLIDVLLIGVGYVG 

PADGSLYI 


595 


1945 


A 


4512 


533 


264 


FFFKMESYSVARLECSGAISAPCNLHLLGSNN 
SPASASRV/AGNIGARHHTQQIFVLLVQMRVH 
YVGQDGLDLL/NLMIHPPRSPKVLGLQA 


596 


1946 


A 


4513 


3 


1674 


HASD HL YPNFI , WELTLKQKQRFEEKRFKLD 

HSVSSTNGHRWQIFQDWLGTDQDNLDLANV 

NLMLELLVQKKKQLEAESHAAQLQILMEFLK 

VARRNKREQLEQIQKELSVLEEDIKRVEEMS 

GLYSPVSEDSTVPQFEAPSPSHSSIIDSTEYSQP 

PGFSGSSQTKKQPWYNSTLASRRKRLTAHFE 

DLEQCYFSTRMSRISDDSRTASQLDEFQEC\LS 

KFiTRYNSVRPL\ATLSYASDLYNGSQYKSLV 

FEFDRDCDYFAIAGVTKKIKVYEYDTVIQDA 

VDIHYPENEMTCNSKISCISWSSYHKNLLASS 

DYEGTVILWDGFTGQRSKVYQEHEKRCWSV 

DFNLMDPKLLASGSDDAKVKLWSTNLDNSV 

ASIEAK ANVCCVKFSPSSRYHT AFGCADHCV 

HYYDLRNTKQPIMVFKGHRKAVSYAKEVSG 

EEIVSASTDSQLKLWNVGKP\YCLRSFKGHIN 

EKNFV\GLASNGDYIACGSENNSLYLYYKGLS 

KTLLTFKFDTVKSVLDKDRKEDDTNEFVSAV 

CWRALPDGESNVLIAANS\QGTI\KVLELV 


597 


1947 


A 


4518 


536 


824 


RSLALSPGLECSGMISAHCNLHLLGSSDPPTS 

ASQVAEITSVRHHTWLIFCIVLGQMGFHHVGE 

QAGLELLTSWDPAILPSQSAGIIGMSPHAWPP 


598 


1948 


A 


4524 


1 


384 


FDTEFVNIGGDFDAAAGVFRVCRLPGAYFFSF 
TLGKLPRKTLSVKLMKNRDEVQAMIYDDGSS 
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nucleotide insertion 














RRJREMQSQSVMLALRRGDAVWLLSHDHDG 
YGAYSNHGKYITFSGFLVYPDLAPAAPPGLG 
ASELL 


599 


1949 


A 


4526 

1 

* 

i 


166 

JUU 

1 

t 
I 

1 

1 


776 


NPEAVCEAGTPAMFQTAWRQMESCSI/AQAG 
VQWRDPGSLHPPPLGFKRFSCLSLPSSWDYK 
HAPPHPANFCIFSRDQVSPCWPGWSRSLDLVI 
PPPWLPKVLGLQA 


600 


1950 


A 


4529 


776 


334 


FFFETESCYVAQAGVQWCDLCSLQAPPPG\SS 
DPPASASRVAGTTGARHHTQLIFVFLVETGFH 
\MLARDGLKLLTSSDPPASASQSSWDYRREPP 
RLANFFVFLVETGSRYVAQAGVQWLFTGAIP 
LLISTGVLTCSVSDLGRFTPP 


601 


1951 


A 


4533 


1460 


403 


HEVQESIHFLESEFSRGISDNYTLALITYALSS 
VGSPKAKEALNMLTWRAEQEGGMQFWVSSE 

Qlfl QnQWnPUCT TYTFVA AVAT I CHUT ACPkTCC 

GIPIMRWLSRQRNSLGGFASTQDTTVALKALS 
EFAALMNTERTNIQVTVTGPSSPSPVKFLIDT 
HNRLLLQTAELADGTANGSV/SISANGFGFAI 
CQLNWYNVKASGSSRRRRSIQNQEAFDLDV 
AVKENKDDLNHVDLNVCTSFSGPGRSGMAL . 
MEVNLLSGFMVPSEAISLSETVKKVEYDHGK 
LNLYL DSVNETQFC VNIPAVRNFKV SNTQD A 
SVSIVDYYEPRRQAVRSYNSEVKLSSCDLCSD 
. VQRLPSL 


602 


1952 


A 


4540 


1963 


295 


MRAPGRPALRPLPLPPLLLLLLSSPWGRAVPC 

VSGGLPKPANITFLSINMKNVLQWTPPEGLQG 

VKVTYTVQYFIYGQKKWLNKSECRNINRTYC 

DLSAETSDYEHQYYAKVKAIWGTKCSKWAE 

SGRFYPFLETQIGPPEVALTTDEKSISWLTAP 












- 


EKWKRNPEDLPVSMQQIY3?^KYNVSVLNT 
KSNRTWSQCVTNHTLVLTW\LEPNTLYCVHV 
ESFVPGPPRRAQPSEKQCARTLKDQSSEFKAK 
lit* W X VL,rloll Vrl^ro VIYlVji ol I KYlli VOxivilK. 

HP\ANLILIYG\NEFDKRFFVPA\EKI\AINFI\TL 

NISVDDSKISHQDMSLLGKSSDVSSLNDPQPSG 

NLRPPQEEEEVKHLGYASHLMEIFCDSEENT\ 

EGTSFTQQESLSRTIPPDKTVIEYEYDVRTTDI 

CAGPEEQELSLQEEVSTQGTLLESQAALAVL 

GPQTLQYSYTPQLQDLDPLAQEHTDSEEGPEE 

PSEGDGLGEEGLLSRLYEEPAPDRPPGENETY 
LMQFMEEWGLYVQMEN 


603 . 


.1953 


A 


4543 


3 


600 


YSAVEFVEQASGISDWWNPALRKRMLSDSGL 

GMIAPYYEDSDLKDLSHSRVLQSPVSSEDHAI 

LQAVIAGDLMKLIESYKNGGSLLIQGPDHCSL 

LHYAAETGNGEIVKYILDHGPSELLDMADSE 

TGETALHKAACQRNRAVCQLLVDAGASLRKA 

TDSKGKTPQERAQQAVGDPDLAA/YTIESRQN 

YKVIGHEDLETAV 


604 


1954 


A 


4548 


3 


938 


QDNKLVQNGSLHQKDTVHDNDFEPYLTGQAN 
QSNSYPSMSDPYLSSYYPPSIGFPYSLNEAPW. 

STAGDPPIPYLTTYGQLSNGDHHFMHDAVFG 

QPGGLGNNIYQHRFNFFPENPAFSAWGTSGS 

QGQQTQSSAYGSSYTYPPSSLGGTVVDGQPG 

FHSDTLSKAJ>GMNSLEQGMVGLKIGDVSSSA 

VKTVGSVVSSVALTGVLSGNGGTNVNMPVS 

KPTS W AAIA S KP AKPQ PKMKTKS G P VMGG G 

LPPPPEKHNMDIGTWDNKGPVPKAPVPQQAP 
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j 






SPQAAPQPQQVAQPLPAQPPALAQPQYQSPQ 
QPPQ 


605 


1955 


A 


4553 


2 


2304 


ILLQEKRNCLLMQLEEATRLTSYLQSQLKSLC 

ASTLTVSSGSSRGSLASSRGSLASSRGSLSSVS 

FTDIYGLPQYEKPDAEGSQLLRFDLIPFDSLGR 

DAPFSEPPGPSGFHKQRRSLDTPQSLASLSSRS 

SLSSLSPPSSPLDTPFLPASRDSPLAQLADSCE 

GPGLGALDRLRAHASAMGDEDLPGMAALQP 

HGVPGDGEGPHERGPPPASAPVGGTVTLRED 

SAKRLERRARJRJSACLSDYSLASDSGVFEPLT 

KRNEDAEEPAYGDTASNGDPQIHVGLLRDSG 

SECLLVHVLQLKNPAGLAVKEDCKVHIRVYL 

PPLDSGTPNTYCSKALEFQVPLVFNEVFRIPV 

HSSALTLKSLQLYVCSVTPQLQEELLG1AQIN 

LADYDSLSEMQLRWHSVQVFTS\LNHQGRGR 

LGVQERAPPGTLHTPSPSPA/STDAVTVLLAR 

TTAQLQAVERELAEERAKLEYTEEEVLEMER 

KEEQAEAISERSWQADSVDSGCSNCTQTSPPY 

PEPCCMGIDSILGHPFAAQAGPYSPEKFQPSPL 

KVDKETNTEDLFLEEAASLVKERPSRRARGSP 

FVRSGTIVRSQTFSPGARSQYVCRLYRSDSDS 

STLPRKSPFVRNTLERRTLRYKQSCRSSLAEL 

MARTSLDLELDLQASRTRQRQLNEELCALRE 

LRQRLEDAQLRGQTDLPPWVLRDERLRGLLR 

EAERQTRQTKLDYRHEQAAEKMLKKASKEI 

YQLRGQSHKEPIQVQTFREKIAFFTRPRINIPPL 

PADDV 


606 


1956 


A 


4555 


3429 


776 


PGSGPGPAPFLAPVAAPVGGISFHLQIGLSREP 

VLLLQDSSGDYSLAHVREMACSIVDQKFPEC 

GFYGMYDKILLFRHDPTSENILQLVKAASDIQ 

EGDLIEVVLSASATFEDFQIRPHALFVHSYRA 

PAFCDHCGEMLWGLV\RQGLKCEGCGLNYH 

KRCAFKIPNNCSGVRRRRLSNVSLTGVSTIRT 

SSAELSTSAPDEPLLQKSPSESFIGREKRSNSQ 

SYIGRPIHLDKILMSKVKVPHTFVIHSYTRPTV 

CQYCKKLLKGLFRQGLQCKDCRFNCHKRCA 

PKVPNNCLGEVTINGDLLSPGAESDWMEEG 

SDDNDSERNSGLMDDMEEAMVQDAEMAMA 

ECQNDSGEMQDPDPDHEDANRTISPSTSNNIP 

LN^WQSVKHTBCRKSSTVMKEG\VMVHYTS 

KDTLRKRHYWRLDSKCITLFQNDTGSRYYKE 

IPLSEILSLEPVKTSALIPNGANPHCFEITTANV 

VYYVGENVVNPSSPSPNNSVLTSGVGADVAR 

MWE1AIQHALMPVIPKGSSVGTGTNLHRDISV 

SISVSNCQIQENVDISTVYQIFPDEVLGSGQFGJ 

VYGGKHRKTGRDVAIKIIDKLRFPTKQESQLR 

NEVAILQNLHHPGVVNLECMFETPERVFVVM 

EKLHGDMLEMILSSEKGRLPEHITKFLITQILV 

ALRHLHFKMVHCDLKPENVLLASADPFPQV 

KLCDFGFARIIGEKSFRRSWGTPAYLAPEVL 

RNKGYNRSLDMWSVGVUYVSLSGTFPFNED 

EDIHDQIQNAAFMYPPNPWKEISHEAIDLINN 

LLQVKMRKRYSVDKTLSHPWLQDYQTWLDL 

RELECKIGERYITHESDDLRWEKYAGEQGLQ 

YPTHLINPSASHSDTPETEETEMKALGERVSIL 


607 


1957 


A 


4563 


1 


4499 


SRPWWLRASERPSAPSAMAKRSRGPGRRCLL 

ALVLFCAWGTLAWAQKPGAGCPSRCLCFRT 

TVRCMHLLLEAVPAVj^QTSILDLRFNRIREI 

QPGAFRRLRNLNTLLLNNNQIKRIPSGAFEDL 

ENLKYLYLYKNEIQSIDRQAFKGLASLEQLYL 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, GKjIycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=^>top codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 








• 


i 






HFNQIETLDPDSFQHLPKLERLFLHNNRJTHL 

VPGTFNHLESMKRLRLDSNTLHCDCEILWLA 

DLLICTYAESGNAQAAAICEYPRRIQGRSVATI 

TPEELNCERPRITSEPQDADVTSGNTVYFTCR 

AJEGNPKPEIIWLRNNNELSMKTDSRLNLLDD 

GTXMIQNTQETDQGIYQCMAKNVAGEVKTQ 

EVTLRYFG SPARPTF VIQPQNTEVL VGES VTL 

ECSATGHPPPRISWTRGDRTPLPVDPRVNITPS 

GG LYIQN V VQGDSGEY ACSATNNIDS VHATA 

FHVQALPQFTVTPQDRVVIEGQTVDFQCEAK 

GNPPPVIAWTKGGSQLSVDRRHLVLSSGTLRI 

SGVALHDQGQYECQAVNIIGSQKWAHLTVQ 

PRVTPVFASIPSDTTVEVGANVQLPCSSQGEP 

EPAITWNKDGVQVTESGKFHISPEGFLTINDV 

GPADAGRYECVARNTIGSASVSMVLSVNVPD 

VSRNGDPFVATSIVEAIATVDRAINSTRTHLF 

DSRPRSPNDLLALFRYPRDPYTVEQARAGEIF 

ERTLQLIQEHVQHGLMVDLNGTSYHYNDLVS 

PQYLNLIANLSGCTAHRRVNNCSDMCFHQKY 

RTHDGTCNNLQHPMWGASLTAFERLLKSVY 

ENGFNTPRGINPHRLYNGHALPMPRLVSTTLI 

VALSQARFSDGQHCSNVCSNDPPCFSVMIPPN 

DSRARSGARCMFFVRSSPVCGSGMTSLLMNS 

VYPREQINQLTSYIDASNVYGSTEHEARSIRD 

LASHRGLLRQGIVQRSGKPLLPFATGPPTECM 

RDENESPIPCFLAGDHRANEQLGLTSMHTLW 

FREHNRIATELLKLNPHWE>GDTIYYETRKIVG 

AEIQHITYQ H WLPKILGE VGMRTLGEYHG YD 

PGINAGIFNAFATVAAFRFGHTLVNPLLLPGLD 

KMFQPT A QHWT PT UK AEF<J>T?PnrMT7r T r T |ppT ] 
















RGLFGVAGKMRVPSQLLNTELTERLFSMAHT 

VALDLAAINIQRGRDHGIPPYHDYRVYCNLS 

AAHTFEDLKNEIKNPEIREKLKRLYGSTLNID 

LFPALWEDLVPGSRLGPTLMCLLSTQFKRLR 

DGDRLWYENPGVFSPAQLTQIKQTSLARILCD 

N ADNTTR VQSDVFRVAEFPHG YG SCDEIPRVD 

LRVWQDCCEDCRTRGQFNAFSYHFRGRRSLE 

FSYQEDKPTKKTRPRKIPSVGRQGEHLSNSTS 

A\FSTRSDASG\TNDFQRVCSWEMQKT1TDLR 

TQIKKLESRVLSTTECVDAGGESHANNTKWK 

KDACnCEOCDGQVTCFVEACPPATCAVPVNI 

PGACCPVCLQKRAEEKP 




608 


1958 


A 


4566 


354 


1135 


FSFLC/GVSGRLGLDSEEDYYTPQKVDVPKAL 

IIVAVQCGCDGTFLLTQSGKVLACGLNEFNKL 

GLNQCMSGIINHEAYHEVPYTTSFTLAKQLSF 

YKIRTIAPGKTHTAAIDERC2RLLTFGCNKCGQ 

LGVGNYKKRLGINLLGGPLGGKQVrRVSCGD 

EFTIAATDDNHIFAWGNGGNGRLAMTPTERP 

HGSDICTSWPRPIFGSLHHVPDLSCRGWHTILI 

VEKVLNSKTIRSNSSGLSIGTVFQSSSPGGGGE 

GGPDAW 


609 


1959 


A • 


4567 


1 


412 


FFFFETESRSVAQAGVQWRDLGSLQAPPPGFT 

PFSCLSLPSSWDYRRPPLRPANFFVFLVETGF 

HRFSRDGLDLLT/S/GDPPASASQSAGITGVSH 

RARPRINLRNVIYSFAVTYCLNYISLAMSSTL 

KLSFHVLSGS 


610 


1960 


A 


4570 


697 


467 


ECRGVISAH\CCTLCLPSSSDSASAF\RVARTT 
GTCDYAQLIFAFLVEMGFHHVGQDGLHLiyN 
LVIRPPRPPKVLGLQA 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid. 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine 3 N=Asparagine, P=ProIine, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *«Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


611 


1961 


A 


4571 


25 


1396 

* 


ADPHTTVIRFFPAASATKRVLPPVLRVSSPRT 
VVNPNVPESPRIPAPRLPKRMSGAPTAGAALM 
LCAATAVLLSAQGGPVQSKSPRFASWDEMN 
VLAHGLLQLGQG\CANT\GAHPQSAERAGA\R 
LSACGSACQGTEGSTDLPLAPESRVDPEVLHS 
LQTQLKAQNSRIQQLFHKVAQQQRHLEKQHL 
RIQHLQSQFGLLDHKHLDHEVAKPARRKRLP 
EMAQPVDPAHNVSRLHRLPRDCQELFQVGER 
QSGLFEIQPQGSPPFLVNCKMTSDGGWTVIQR 
RHDGSVDFNRPWEAYKAGFGDPHGEFWLGL 
EKVHSITGDRNSRLAVQLRDWDGNAELLQFS 
VHLGGEDTAYSLQLTAPVAGQLGATTVPPSG 
LSVPFSTWDQDHDLRRDKNCAKSLSGGWWF 
' GTCSHSNLNGQYFRSIPQQRQKLKKGIFWKT 
WRGRYYPLQATTMLIQPMAAEAAS 


612 


1962 


A 


4575 


162 


3 


FFFETESRSVAQAGVQWRDLSSLQPPPPG\SR 
GSPASASPVAGITGTRHHRTRG 


613 


1963 


A 


4584 


687 


321 


PLAQRRPFLWVTVKTNGHIWGSSTYPHFWGS 
SNS/PASASQVAGIPNARHQARIIFVFLVEPRF 
HHVGRAGLGFL/NLAICLPQHPKVLGLQACN 
LNIKPHPAHKYISMIQFNVHFMCMSVHIYI 


614 


1964 


A 


4589 


727 


299 


PGSAQSAQRGRGRRRARAGSATQITMYSFMG 

GGLFCAWVGTILLVVAMATDHWMQYRLSGS 

FAHQGLWRYCLGNKCYLQTDSIAYWNATRA 

FMILSALCAISGIIMGIMAF/GWVAVLMTFFA 

GIFYMCAYRVHECRRLSTPR 


615 


1965 


A 


4590 


2 


414 


TILPEKJQAWAQKQCPQSGEEAVALVVHLEK 

ETGRLRQQVSSPVHREKHSPLGAAWEVADFQ 

PEQVETQPRAVSREEPGSLHSGHQEQLNRKR 

ERRPLPKNARPSPWVPALADEWNTLHQEVTT 

TRLPAGSQEPVKD 


616 


1966 


A 


4592 


773 


488 


DFALVAQAGVQWHNLGSPQPLPPGFKRFSCL 
SLPSSWEYRCVPP/RLANFVFLVEMGFLHVGQ 
AGLELPTSGDPPALASQSAGITGVTTVPSGPG 


617 


1967 


B 


4595 


84 


478 


XRHGLREPLLERRCAAASSFQHSSSLGRELPY 

DPVDTEGFGEGGDMQERFLFPEYILDPEPQPT 

REKQLQELQQQQEEEERQRQQRREERRQQNL 

RARSREHPVVGHPDPALPPSGVNCSGCGAEL 

HCQDAR* 


618 


1968 


A 


4596 


2945 


1188 


ARSRNSARGVYGMCVDTLFLCFLEDLERNDG 

SAERPYFMCSTLKKPLARRCFPAIHAYKGVL 

MVGNETTYEDGHGSRKNITDLVEGAKKANG 

VLEARQLAMRIFEDYTVSWYWIIIGLVIAMA 

MSLLSIILLHLLAGIMGWVMIIMEASELGYRIF 

HCYMEYSRJLRGEAGSDVSLVDLGFQTDFRV 

YLHLRQTWLAFMIILSILEVniLLLIFLRKRILI 

AIALIKEASRAVGYVMCSLLYPLVTFFLLCLCI 

AYW ASTAVFL STSNE AVYKIFDDSPCPFTAKT i 

CNPETFPSSNESRQCPNARCQFAFYGGESGYH j 

RALLGLQIFNAFMFFWLANFVLALGQVTLAG j 

AFASYYWALRKPDDLPAFPLFSAFGRALRYH 

TGSLAFGALILAIVQIIRVILEYLDQRLKAAEN 

KFAKCLMTCLKCCFWCLEKFIKFLNRNAYIM 

IAIYGTNFCTSARNAFFLLMRNIIRVAVLDKV 

TDFLFLLGKLLIVGSVGILAFFFFTHRIRIVQDT 

APPLNYYWVPILTVIVGSYLIAHGFFSVYGMC 

VDTLFLCFLEDLERNDGSAERPYFMSSTLKKL 

LNKTNKKAAES 


619 


1969 


A 


4601 


2 


357 


RTSVEPYILGEF/RKLSNNTKWKTEYKATEY 
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D=Aspartic Acid, E=<jlutamic Acid, 
F=PhenyIalanine, GKilycine, H=Histidine, 
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Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine 9 V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possibIe 
nucleotide insertion 














glayghfsyefsnhrdvwdlqgwvtgngk: 

gliyltopqihsvdqkvfttnfgkrgifyffn 

nqhvecneichrlsltrpsmekpcks 


620 


1970 


A 


4606 


1 


2415 

r 


MERLWGLFQRAQQLSPRSSQTVYQRVEGPR 

KGHLEEEEEDGEEGAETLAHFCPMELRGPEP 

LGSRPRQPNLIPWAAAGRRAAPYLVLTALLIF 

TGAFLLGYVAFRGSCQACGDSVLVVSEDVN 

YEPDLDFHQGRLYWSDLQAMFLQFLGEGRL 

EDTIRQTSLRERVAGSAGMAALTQDIRAALS 

RQKLDHVWTDTHYVGLQFPDPAHPNTLHWV 

DEAGKVGEQLPLEDPDVYCPYSAIGNVTGEL 

V Y AHY GRPEDLQDLRARGVDP VGRLLL VRV 

GVrSFAQKVTNAQDFGAQGVLIYPEPADFSQ 

DPPKPSLSSQQAVYGHVHLGTGDPYTPGFPSF 

NQTQFPPVASSGLPSIPAQPISADIASRLLRKL 

KGPVAPQEWQGSLLGSPYHLGPGPRLRLVVN 

NHRTSTPINNIFGCIEGRSEPDHYWIGAQRDA 

WGPGAAKSAVGTAILLELVRTFSSMVSNGFR 

PRRSLLFIS WDGGDFG S VGSTE WLEG YLS VL 
HLKAVVYV^I DNAVT nnnk'PT-l A vtqpt t tci 

IESVLKQVDSPNHSGQTLYEQVVFTN\PSWD\ 

AEVIRPLPMVDSSAY\SFTAFVGVPAVEFSFME\ 

DDQVAYPFLHTKEDTYENLHKVLQGRLPAVA 

QAVAQLAGQLLIRLSHDRLLPLDFGRYGDVV 

LRHIGNLNEFSGDLKARGLTLOWVYSAROnY 

IRAAEKLRQEIYSSEERDERLTRMYNVRTMRV 
EFYFLSQYVSPADSPFRHIFMGRGDHTLGALL 
DHLRLLRSNSSGTPGATSSTGFQ\ESRFRRQL\ 
ALLVTWDACKGAANALSGDVWNIDNNF 


621 


1971 


A 


4610 


793 


334 


ISRVDDFVGSGIANVIIAVAIFSIPAFARLVRG\ 














NTLVLKQQTFIE3ARSIGASDMTVLLRH1LPGT 
GSSIWFFTMRIGTSIISAASLSFLGLGAQPPTP 
EWGAMLNEARADMVIAPHVAVFPALAIFLTV 
LAFNLLGDGLRDALDPKIKG 


622' 


1972 


A 


4614 


2 


820 


LVYVMIAIFCIASAMSLYNCLAALIHKIPYGQ " 

CTIACRGKNMEVRUFLSGLCIAVAVVWAVF 

RNEDRWAWILQDILGIAFCLNLIKTLKLPNFK 

SCVELLGLLLLYDVFFVFITPFITKNGESIMVEL 

AAGPFGNNEKNDGNLVEATGQPSAPHEKLPV 

VIRVPKLIYFSVMSVCLMPVSILGFGDIIVPGL 

L1AYCRRFDVQTGSSYIYYVSV\TVAYAIGMIL 

TFVVLGVLMKKGOPALLYLVPCTLITA/COFV 

AWETVREMKKFWERVTS 


623 


1973 


A 


4619 


17 


691 


TLVSVVEFVRRADLTREDLAPSSVDSGQAGF 

GGCCESGLPNTMPSAFSVSSFPVSIPAVLTQT 

DWTEPWLMGLATFHALCVLLTCLSSRSYRLQ 

IGHFLCLVILVYCAEYINEAAAMNWRLFSKY 

QYFDSRGMFISIVFSAPLLVNAMIIWMWVW 

KTLNVMTDLKNAQERRKEKKRRRKED*GAA 

AAWSLRPSRPPSAAPSAAVCVAWASFQLTHG 
LKNRCH 


624 


1974 


A 


4622 


164 


668 


VSCYTALQSIMNQPESANDPEPLCAVCGQAH 

SLEENHFYSYPEEVDDDLICHICLQALLDPLD 

TPCGHTYCTLCLTNFLVEKDFCPMDRKPLVL 

QHCKKSSILVNKLLNKLLVTCPFREHCTQVL 

QRCDLEHHFQTSQAWGTHL*SQLLGRLRQED 
CLSPGVHHCSEV 


625 


1975 


A 


4625 


474 


473 


CFLSPSPLLPPLLLSSSSSPSFPLPPPPTLLPSTLP" 
PPLLIPSS*LSP 
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D=Aspartic Acid, EKJlutamic Acid, 
F=Phenylalanine, (XHycine, H=Histidine, 
Msoleucine, K=Lysine, WLeucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


626 


1976 


A 


! 4629 

i 
1 


249 


3 


KLKGNECFCYHCNVCIFLMIKK*GLFLC*IYFI 

LFFET*SHSFTRLECSGTISAHCSLQLQGSSNSP 

ASASQVAGIAGTHH 


627 


1977 


A 


4635 


1 


301 


FFFFETKPFFAPQAGGQGPSRGSLNPLPTGLK 
QFSGLTLSRSGNNGPRPPPRVNFGILRGNGVP 
PGGAG*PRPPDLRGPPGLAPPQGGNNGGDPP 
ARAYL 


628 


1978 


A 


4648 


1357 


782 


KLFSSQRLFGPHIQAINPSFLLLSFFPS*LLAMR 

TVGNNAFILVFLVYRTVLLLF*HV*PAYFQPSK 

NKTAKINCN*RPFLFLVCYLL*AELHIGIFIANF 

YDCIPNKLNEHLWPKXLQSLIFHVDFCGFLHK 

VFYICFTEFLLFLYFL*LFIIKVSCSII*CSTICVF 

SYKSFAVHKFVDNTRFFSFGF 


629 


1979 


A 


4660 


18 


999 


HHELHTLELLQNPKEVLTRSEIQDVNYSLEAV 

KVKTVCQIPLMKEMLKRFQVAVNLAEDTAI-I 

PKLVFSQEGRYVKNTASASSWPVFSSAWNYF 

AGWRNPQKTAFVERFQHLSCVLGKNVFTSG 

KHYWEVESRDSLEVAVGVCREDVMGITDRS 

KMSPDVGIWAIYWSAAGYWPLIGFPGTPTQQ 

EPALHRVGVYLDRGTGNVSFYSAVDGVHLH 

TFSCSSVSRLRPFFWLSPLASLVIPPVTDRK*G 

FSSPDQNSFPVVQLRDTHPWALFCPSCLYPG 

WSIFWVSLTVPFGICPLCASQEAVPWEVGLA 

NGDGTGNFPRRFWEIFL 


630 


1980 


A 


4669 


2 


358 


FFFFFETESHSVAQAGMQWRNLGSLPAPPPGF 
TPFFCLSLLNGWDYRRPPPHLANFFVLLVETG 
FHDVGQDGLDLLTS* STPSASQSAEITGVSHC 
TRLKKIRFAKGHVEFFFESHVE 


631 


1981 


A 


4674 


953 


614 


TPIRGTDDEHEECTVQEYSAGKNTCLRPGAV 
AHTCNPCTLGGRGRWIT*GSGVQDQPGPTWQ 
NPVFLERRPRALHS SPGLTTQRIL WAQGL WV 
GAGSTGCSRGPRGEGVFREG 


632 


1982 


A 


4678 


34 


314 


RSTHASGMISPSFGFMGHLLRLEFEILPSTPNP 
♦LPSYQGEAAGSSLISHLQTFSPDLKGVYCTFP ] - 
ASGLAPVPTHWTVSELSRSPVATATFC ; 


633 - 

• 


1983 


A 


4696 


1 


1365 


RTLGMEGERRASQAPSSGLPAGGANGESPGG ; 

GAPFPGSSGSSALLQAEVLDLDEDEDDLEVFS , 

KDASLMDMNSFSPMMPTSPLSMINQIKFEDEP 

DLKDLFITVDEPESHVTTIETFITYRIITKTSRG 

EFDSSEFEVRRRYQDFLWLKGKLEEAHPTLII 

PPLPEKFIVKGMVERFNDDFIETRRKALHKFL 

NRIADHPTLTFNEDFKIFLTAQAWELSSHKKQ 

GPGLLSRMGQTVRAVASSMRGVKNRPEEFM 

EMNNFIELFSQKINLIDKISQRJYKEEREYFDE 

MKEYGPIHILWSASEEDLVDTLKDVASCIDRC 

CKATEECRMSGLSEALLPWHEYVLYSEMLM 

GVMKRRDQ IQ AELDSKVE VLTYKKADTDLL 

PEEIGKLEDKVECANNALKADWERWKQNM 

Q>^IKLAFrDMAEENIHYYEQCLATWESFLT 

SQTNLHLEEASEDKP 


634 


1984 


A 


4708 


421 


158 


SYWVGEDYTYKFFEVILIDPFHKAIRRNPDTQ 
WISKAVYKHREMCGLTSTGRKSHGLEICDRM 
FPHAIGGSCRAA* RRRKTLQFPCYH 


635 


1985 


A 


4709 


42 


341 


YIKQPDAKERRRTVHWKKETESEASEITIPPST 
PGVPQAPGHWEDYGRGDNFYLPM*DPGGIVL 
WNIFNRMPIARKNITDGEHHEYLIEVPRLFHT 
SED 


636 


1986 


A 


4721 


2 


351 


EKPDHFFPEGTSFIHEPRRPN*GDLVHCLGGIS 
RSTTVTVA*LMQKLNLSMNDAYYIVIMKMSS 
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/=possible nucleotide deletion, \=possible 
nucleotide insertion 














ISPNFNSMDQPLDFQRTLGLRSPCYNRVPAQK 
MYFTTPSNHNAYQVDSVQST 


637 


1987 


A 


4726 


664 


253 


NTGLTCSIQRKCGETQLYRREENRLILLLQDH 
LKSESFQVLTLSPRLEFSGLIS AHCNLRLPG SS 
DSSASSSRAAGITGVHHHAWLIFFFLVETGFL 
HAG*AGLELLTSGDPPASASRSAGITGVSHHA 
RPRETRFL 


638 


1988 


A 


4734 


24 


592 


G GMD SRVSGTTSNGETKP VYP VMEKKEEDG 

TLERGHWNNKMEFVLSVAGEIIGLGNVWRFP 

YLCYKNGGGAFFIPYLVFLFTCGIPVFLLETAL 

GQYTSQGGVTAWRKICPEFEGIGYASQMIVIL 

LNVYYIIVLAWALFYLFSSFTIDLPWGGCYHE 

WNTEHCMEFQKTNGSLNGTSENATSPVIEFW 


639 


1989 


A 


4743 


1040 


699 


QGLTLLPRMECSATITAHCSLELPGSIDLPTSA 
S*VARTTGTHHHPWLILVLLL*TWGSYYVAQ • 
AGLELLG SSNLPAAMVSQSAQIIGHDHCA WA 
TSNHVLYTQEGLRRGKEG 


640 


1990 


A 


4771 


527 


2 


GRIDCPHPATVLAQPIFIDACSVLGAYQGAQN 
WIRRRPCLPSGCLKMNREIGPLQHSLCCPGWS 
QTPGLKAILLRQPPK*LGLQMESHSCPPAWSA 
MARSRLTATSASQVQAILLPQPPGTTDSCSPS 

QAAALPWAVWRNDCFPR 


641 


1991 


A 


4780 


16 


473 


RPSSQCGGIPTGWKKGLAPELSSELSSPPLPAR 

LQLAASPYFSPSWAECPQPVPAGTHATWCLA 

RVWARMTPPGPAGIPSHPLPPPPPERSVPIPSP 

FPARDSGSRQGHSTDRYKHTDAPRDAHRRVP 

QRDTDTGVHTGSGTHTHAHTPPE1C 


642 


1992 


A 


4798 


1 


487 


GYSFRCDIVDYSRSPTALRMARTCWLYYFSK 
FIELLDTIFFVLRKXNSQVTFLHVFHHTIMPW 
TWWFGWFAAGGLGTEUALUCPAVHVVM¥ — 














SYYGLSALGPAYQKYLWWKKYLTSLQLVQF 
VIVAIHISQFFFMEDCKYQFPVFACIIMSYSFM 
FLLLFLH 


643 


1993 


A 


4799 


2 


391 


LMAFIEMHISGSLVYLKJKTKIYSYFSMLNFLL 
QEIPLSEILRISSPRDFTNISQGSNPHCFETITDT 
MVYFVGENNGDSSHNPVLAATGVGLDVAQS 
WEKAIRQALMPVTPQASVCTSPGQGKDHSK 
Q * AS VCTSPGQGKDH SKQ 


644 


1994 


A 


4800 


488 


101 


AYPLFAVHPVHTECVAGWGRAYLLCALFFL 
LSFLGYCKAFRESNKEGAHSSTFWVLLSIFLG 
AVAMLCKEQGITVLVRAATWLGPAFSVCPFP 
SYKDIWGWPCLCGVLHAYIP1XV 


645 . 


1995 


A 


4805 


458 


126 


LLWTTVLCQTPARPQSTMIHLGHILFLLLLPV 
AAAQTTPGERSSLPAFYPGTSGSCSGCGSLSL 
PLLAGLVAADAVASLLIVGAVFLCARPRRSP 
AQEDGK VY INMPGRG 


646 


1996 


A 


4817 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNL 

LQPQAPGHDMTSIPFPGDRLLQVDG VILCGLT 

HKQAVQCLKGPGQVARLVLERRVPRSTQQC 

PSANDSMGDERTAVSLVTALPGRPSSCVSVY 

DGPKF* SSN*KRIANGLGFSF VQMEKESCSHL . 

KSDLVRIKRLFPGHPAEENGAIAAGDIILGRE 

WEGPRKASSSRCRGSWAMQLSVQAGPSFAS % 

YYPAAVEVLHLLRGAPQEVTLLLCRPPPGAL 

PELEQEWQTPELSADKEFTRATCTDSCTSPIL 

GSRGQLGGTVPPQMQGKAWGLRPESSQKAIR 

EGTMGAKTERDLGPVP 


647 


1997 


A 


4854 


1044 


335 


PRVRGDOTLEKKKSNSNIHPIFSWCGSTDSKD 
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amino acid 

residue of 

peptide 

sequence 


Predicted end 
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Amino acid sequence (A=Alanine C=Cysteine, 
[>Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P-Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *~Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














IVMPTYDLTDSVLETMGRVSLDMMSVQANT - 

GPPWESKNSTAVWRGRDSRKERLELVKLSRK 

HPELIDAAFTNFFFFKHDENLYGPIVKHISFFD 

FFKHKYQINIDGTVAAYRLPYLLVGDSVVLK 

QDSIYYEHFYNELQPWKHYIPVKSNLSDLLEK 

LK WAKDHDEE AKKI AKAG QEFARNNLMG D 

DIFCYYFQTFPRNMPIYK 


648 


1998 


A 


4867 


2030 


837 


AGMLPAVGSADEEEDPAEEDCPELVPMETTQ 

SEEEEKSGLGAKIPVTIITGYLGAGKTTLLNYI 

LTEQHSKRVAVILNEFGEGSALEKSLAVSQG 

GELYEEWLELRNGCLCCSVKDNGLRAIENLM 

QKKGKFDYILLETTGLADPGAVASMFWVDA 

ELGSDIYLDGIITIVDSKYGLKHLAEEKPDGLI 

NEATRQVALADAILINKTDLVPEEDVKKLRT 

TIRSINGLGQILETQRSRVDLSNVLDLHAFDSL 

SGISLQKKLQHVPGTQPHLDQSIVTiTFDVPG 

NAKEEHLNMFIQNLLWEKNVRNKDNHCMEV 

IRLKGLVSIKDKSQQVIVQGVHELYDLEETPV 

SWKDDTERTNRLVLLGRNLDKD1LKQLFIAT 

VTETEKQWTTHFKEDQVCT 


649 


1999 


A 


4873 


226 


189 


DGVSLLLPKLGVQWAQYWAHWQPPLPGFKR 
FSCLSLRSSWD*KCAPPHPAFVFLVEMGFHRV 
GQAGLELRTSGDPPASASQSAGITGVSHLA*P 
TSMPLLPFQRLCVYI 


650 


2000 


A 


4874 


2 


437 


FFFLRRSFAFVAQAGVQWCDLGSPQPLPPGF 

K*FSCLSLPSSWDYRHAPPPCPS*FLYF**RQG 

FTMLARLVLNS*PHDLPTSPSQSAEIKGVSHR 

CPASFYLFLKYYLEAKFCA*GECAPSAGVGA 

GYKRGHKSCLLINCVVQI 


651 

• 


2001 


A 


4898 


1701 


771 


DA WGPETRL ARILNPD SFIEPRPGRLPELEATR 

PHMEPKASCPAAAPLMERKFHVLVGVTGSV 

AALKLPLLVSKLLDIPGLEVAWTTERAKHFY 

SPQDIPVTLYSDADEWEMWKSRSDPVLHIDL 

RRWADLLLVAPLDANTLGKVASGICDNLLTC 

VMRAWDRSKPLLFCPAMNTAMWEHPITAQQ 

VDQLKAFGYVEIPCVAKKLVCGDEGLGAMA 

EVGTI VDK VKE VLFQHSGFQ QS *PGI S VMG VP 

LYSEWVQAKSVKMDVGKIGGYPHLLNGGPA 

LSLPRGQACSRLNWTEGPGLSFFQPGEAAA 


652 


2002 


A 


4927 


1 


611 


FRGRQTSRPARGFSPWRPPGTMQEPSSGECPA 

SP*LPCASNRLAFGGLIFPCAPLVPYPAPFSPLL 

PAFSCAPRPRAHTHSRTHPSAPLVPKPSSRAR 

GQSPIPSRASSPSCSWAQVPGVALARCAGVC 

KPGDS WRVAACI SGRCCSRGRRRGSGPRNPE 

QSFRGAWGPSFWGSWKSQRELSAGGAQAWP 

LLGSAGSGLRGEA 


653 


2003 


A 


4965 


2 


283 


FFFFI*DGVSLCHPGWNAVARSWLTATSASR 
VQAVSCFRLPSSWDYRHATMPG*FF*YF**R 
WGFTrLAILVLNS* PQ VICPPWPPKVLTLQA 


654 


2004 


A 


4968 


3 


437 


RPGIPGRRFRRSWFCQLP*EPEPGLESLATPGD 

IPAVGLGALGVIPPVRVPQRPPTQRSQGRGW 

DPERDPGCRVQVSRGPRFGEQKTPGLQGCLP 

PPCLTHLAAASCVVVWCGRWKRDSAECQCD 

HSCSAVSQQEDRCRSSSCS 


655 


2005 


A 


4983 


201 


397 


MNNNTTCIQPSMISSMAIPnYILLCiVGVFGN 
TLSQWIFLTKIGKJCTSTHIYLSHLVTANLLVC 


656 


2006 


A 


4988 


332 


159 


LVHKDMYREFFEEEAQASNKHVTRCLTSLVI 
RE VHIKTMR* HFLPIRLEKNKNNIKD 


657 


2007 


B 


5008 


129 


465 


MAGMKTASGDYIDSSWELRVFVGEEDPEAES 



222 



WO 01/57188 PCT/US01/03800 



SEO ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEO ID 
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Amino acta sequence \/\ — Alanine u = i rf ysteine a 
D^Aspartic Acid, EK31utamic Acid, 
F=3>henylalanine, G=Glycine, H^Histidine, 
i — jauJcuLiuc* iv— l^yaine, l*— i^cuuinc, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 

T=TTi reon in e V= Valine W=Trvntnnhjin 

l 1 llliA/lllllV] t rCUJ|l&) it 1 1 V ULUUI 1(111, 

Y=Tyrosine, X=Unknown, *=Stop cod on, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














VTLRVTGESHIGG VLLKTVFOITSTR K OH WSnH 

AIWWEQKRQWLLQTHWTLDKYGILADARLF 
FGPQHRPVILRLPNRRALRLX* 


658 


2008 


A 


5017 


1 


292 


FFFFKETESHSVTQAGVQWHDLGSLQPPPPGF 
KRFSCI SI T SSWDYRPAPPRPAMFVFT VFTftF 

ru.Vl OV>L<01jJ-aJu TV I IVXutrtl I I 1 1 / YIN I VI L V D 1 VJ r 

HH VAQAGLKLLTL* S ANLGL STSLPIPLF1LL S 


659 


2009 


A 


5018 


17 

i 

i 


338 


RGHGGKSLTGGTPGNWGDGLLVSEDWSHLIF 
T*NSLVSPVLGKWSPCLQGPGLSAVHTWPWL 

MA APW A VT-TVTfTT-IIUBPflT AVT PPT VI MCU/C 

♦AHLLWPPKALGLQA 


660 


2010 


A 


5028 


2 


310 


SRVDDFVGERRGGCDECLCGHRGLRAVPLG 
HPGHLCLQPPGGPA*FLDYCRGCCPHPVPGST 
AGSCPRQKKTTPGPTVLCVCSFWIYQRGEPH 
HRTGARWNH 


661 


2011 


A 


5050 


752 


431 


RQSCSSTQAKVQWFHYGPLQSQPPGLKQSSQ 

I CT DKTC D HUD UVDDD I A TUCU A UTP C DVC A A A C 

LyOLr NoKLJriKri V rr KJLAir br At. 1 UorY r Av^Ao 

LELLGSSHPPTSASQSAR1TGVSHRAWPLK*F 
NLNQYQTLTMN 


662 


2012 


A 


5054 


48 


103 


ELNNGPFQMPLCNGGNLAVTGSWADRSPLH 

bAAbi^OKJjLALKlLLoC^O I N VNAV 1LDHV Ir 

LHEACLGDHVACARTLLEAGANVNAITIDGV 

TPLFNACSQGSPSCAELLLEYGAQAQLESCLP 

SPTHEGASKGHHECLDILISWGIDVDQEIPHSG 

TPLYVACMAQQFHCIWNLIYAGAGVRKGK.Y 

WDTPLPGAGHQSTQKLE*LFAMVEIWQ 


663 




A 


JuUU 






VKJNo^ar AriUAov i IvxlH I MUvjl^ IrLLh VboK. 
ADLPEGVAVSGPSPAEFCRKHRLPAPVPFSCA 
GPAEPSTTIFTQLATMAAFPHLVHAELHPSSF 
WLRGLLGWGAAVAAVLSFSLYRVLVKSQ 


664 


2014 


A 


5071 


550 


1 


LSFIEVLSMEQVNKTWREFVVLGFSSLARLO 














QLLKV1FLLLYLFTLGTNAIIISTIVLDRALHTP 
MYFFLAILSCSEICYTFVIVPKMLVDLLSQKK 
TISFLGCAIQMFSFLFFGSSHSFLLAAMGYDR 

i lVLAH-,iNJr L-K I o V LMurrl \j VCMOLIVIAAAW AL 

GFTVSLVTTSLVFHLPFHSSNQHE 


665 


2015 


A 






07/ 


Y illN 1 OoAunrlAHCv^VOrlairn VHYrMjtAj 1 
PL*IQRGLPSFNSLEGHSLKDSGHEESVQLDSE i 

liU V V^I\.o1j I \slJ I A V l\U V LtN l O V 1 OlvlVJOv^iVLr V 

HDQNEGFHCREECRILGHSDRCWMPRKPMPI 

RSKSPEHVRNIIAJLSIEATAADVEAYDDCGPT 

KRTFATFGKDVSDHPAEERPTLKGKRTVDVT 

ICSPKVNSVIREAGNGCEAISPVTSPLHLKSSL 

PTKPSVSYEIVDPGITARRC 


666 


2016 


A 


5080 


408 


248 


IMLLSTSS*VYFQSSTKDSHFFLFDFQKTGPPL 


667 


2017 


A 


5081 


129 


247 


DLTNSHFFLFDFQKTGPPLGGPKAQFSSLQLQ 
PCVY*RR 


668 


2018 


A 


5086 


852 


233 


NIKSNDRWVQIKTAYKYFF*KNGDNYNWVF 

PAI PTTTT A FiTPMT VVT T "CTTDr* A QnprVT CZUTXI 
K/VUr I 1 rAJJLCiINL.iV I LtL>r IKUAoV^rr YIjVjHI V 

1TGDLEYVTVEGGIVLSRELMKRLNRLLDNSE 

TCADQSVIWKLSEDKQLAICLKYAGVHAENA 

EDYEGRDVFNTKPIAQLIEEALSNNPQQVVEG 

CCSDMAJTFNGLTPQKMEVMMYGLYRLRAF 

GHYFNDTLVFLPPVGSEND 


669 


2019 


A 


5101 


I 


329 


PGRPTRPPLLTLLAHVSPEPAGPSCDSLAQPG 
ASGV*VQHDSHPPLLCGSQCLSEPVPGSHGPP 
RGCQHEAAPCPRGPGSJXjLFIHASAACASLPP 
SPILPVLLPELGPL 


670 2020 


A 


5102 


3 547 


DAWGNRCAVGAAPRLIHLHLCCTPADPSRKP 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 








■ 
j 
i 
i 




DEL*NMNGRVDYLVTEEEINLTRGPSGLGFNI : 
VGGTDQQYVSNDSGIYVSRIKENGAAALDGR j 
LQEGDKILSVNGQDLKNLLHQDAVDLFKNA i 
GYAVSLRVQHRLQVQNGPIGHRGEGDPSGIPI j 
FMVLVPVFALTMVAAWAFMRYRQQL 


671 


2021 


A 


5105 


672 


400 


RDGREELCLQQEPTLPSRICSSAPLLYFLFICPF 
VLLLLLLISLLCLYWKARKLSTLRSNTRKEKA 
LWVDLKEAGGVTTNRMED*EEDECN 


672 


2022 


A 


5148 


72 


314 


IIYFSYNIFLKITELLNDVERLKQALNGLSQLT 
YTSGNPTKRQSQLIDTLQHQVKSLEQQLAVS 
NQAHGALQEYVLAPCS 


673 


2023 


A 


5152 


210 


335 


REILCSRIGRLNIV*MSLFPNLTCRLNAIPIKIPA 
NHFVEVT 


674 


2024 


A 


5153 


3 


2953 


LTEDQPFDILQKSLQEANITEQTLAEEAYLDA 

SIGSSQQFAQAQLHPSSSASFTQASNVSNYSG 

QTLQPIGVTHVPVGASFASNTVGVQHGFMQH 

VGISVPSQHLSNSSQISGSGQIQLIGSFGNHPS 

MMTINNLDGSQIILKGSGQQAPSNVSGGLLV 

HRQTPNGNSLFGNSSSSPVAQPVTVPFNSTNF 

QTSLPVHNIIIQRGLAPNSNKVPINIQPKPIQM 

GQQNTYNVNNLGIQQHHVQQGISFASASSPQ 

GSVVGPHMSVNIVNQQNTRKPVTSQAVSSTG 

GSIV1HSPMGQPHAPQSQFLIPTSLSVSSNSVH 

HVQTINGQLLQTQPSQLISGQVASEHVMLNR 

NSSNMLRTNQPYTGPMLNNQNTAVHLVSGQ 

TFAASGSPVIANHASPQLVGGQMPLQQASPT 

VLHLSPGQSSVSQGRPGFATMPSVTSMSGPSR 

FPAVSSASTAHPSLGSAVQSGSSGSNFTGDQL 

TQPNRTPVPVSVSHRLPVSSSKSTSTFSNTPGT 

GTQQQFFCQAQKKCLNQTSPISAPKTTDGLR 

QAQIPGLLSTTLPGQDSGSKVISASLGTAQPQ 

QEKVVGSSPGHPAVQVESHSGGQKRPAAKQ 

LTKGAFILQQLQRDQAHTVTPDKSHFRSLSD 

AVQRLLSYHVCQQSMPTEEDLRICVDNEFETV 

ATQLLKRTQAMLNKYRCLLLEDAMRINPPAE 

MVMIDRMFNQEERASLSRDKRLALVDPEGFQ 

ADFCCSFKLDKAAHETQFGRSDQHGSKASSS 

LQPPAKAQGRDRAKTGVTEPMNHDQFHLVP 

NHIVVSAEGNISKKTECLGRALKFDKVGLVQ 

YQSTSEEKASRREPLKASQCSPGPEGHRKTSS 

RSDHGTESKLSSILADSHLEMTCNNSFQDKSL 

RNSPKMEVLHTDIMKGSGEPQPDLQLTKSLET 

TFKNILELKKAGRQPQSDPTVSGSVELDFPNF 

SPMASQENCLEKFIPDHSEGWETDSILEAAV 

NSILEC 


675 


2025 


A 


5154 


599 


1880 


LKKMEPFSCDTFVALPPA'rVDNRlIFGKNSDR 

LYDEVQEVVYFPAVVHDNLGERLKCTYIEID 

QVPETYAVVLSRPAWLWGAEMGANEHGVCI 

GNEAVWGREEVCDEEALLGMDLVRLGLERA 

DTAEKALNVIVDLLEKYGQGGNCTEGRMVF 

SYHNSFLIADKNEAWILETAGKYWAAEKVQE 

GVRNISN QLSITTKIAREHPDMRNYAKRKGW 

WDGKKEFDFAAAYSYLDTAKMMTSSGRYCE 

GYKLLNKHKGN1TFETMMEILRDKPSGINME 

GEFLTTASMVFILPQDSSLPCIHFFTGTPDPER 

S VFKPFTP VPHISQLLDTS SPTFELEDL VKKKS 

HFKPDRRHPLYQKHQQALEVVNNNEEKAKI 

MLDNMRKLEKELFREN4ESILQNKHLDVEKIV 

NLFPQCTKDEIQIYQSNLSVKVSS 
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amino acid 
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peptide 
sequence 
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to last amino 
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of peptide 
sequence 


Amino acid seauence/A=Alanine C=Cv<rt:einf* 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K-Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Pro]ine, 
Q=Grutamine, R=Arginine, S=Serine, 
T=Threonine 3 V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, \=possib!e 
nucleotide insertion 


676 


2026 


A 


5155 


2 


306 


FFFLRRSLALSPRPDCGLQWRNLGSLQAPPPG 
FTPFS CLSLPSS WDYRRPPPRP ANFLYF* *RRG 

FTLLARMVSIS*PHDPPASASQSAGITGVSHRA 
RPT 


677 


2027 


A 


5167 


97 


740 


FFHSVDLLALEQSKTFYKPDWFDIVESEVKCC 

KEAVCVIDMSSFTEFEITSTGDOALEVLOYLF 

SNDLDVPVGH1VHTGMLNEGGGYENDCSIAR 

LNKRSFFMISPTDQQVHCWAWLKKHMPKDS 

NLLLEDVTWKYTALNLIGPRAVDVLSELSYA 

PMTPDHFPSLFCKEMSVGYANGIRVMSMTHT ! 

GEPGFMLYIPIEYRWGFTMLSTLVSNS 


678 


2028 


A 


5183 


1919 


2018 


PALCRLRDDMTVCVADFGLSKK1YSGDYYRQ { 
GRJAKMPVKWIAIESLADRVYTSKSDVWAFG 
VTMWEIATRGMTPYPGVQNHEMYDYLLHG 
HRLKQPEDCLDELCKI+*SPQSP 


679 


2029 


A 


5190 


39 


499 


RESOVKHFKMRKIDI CI SSFGSFVII AT^DF 

KHPPENIIDGNPETFW'l'riGMFPQEFUCFHKH 
VRIERLVIQSYFVQTLKIEKSTSKEPVDFEQWI 
EKDLVHTEGOLONEEI V AHDGSATYLRF II VS 
AFDHFASVHSVSAEGTVVSNLSS 


680 


2030 


A 


5204 


541 


92 


EILAVLKLACGDISLNALALMVATAVLTLAPL 
LLltLo Y L-r ILiALLK VF aAAGKCKAr b 1 CSAH 
RTVVVVFYGT1SFMYFKPKAKDPNVDKTVAL 
FYGVVTPSLNPIIYSLRNAEVKAAVLTLLRGG 
LLSRKASHCYCCPLPLSAGIG 


681 


2031 


A 


5207 


10 


247 


WDNGDVTKLPVCSTLVEETSLTVSEAMEOST 
KNESPLPGTLAHTCNTSTLGGRGRWIT*GREF 
DTSMANMVKPCLYRK 


682 


2032 


A 


5210 


2 


231 


FFFETES YSITOAG VO WPNLS S LKTLPPGFK* F 

SCLSLPSSWDYRCLPPCPANFCIFSRNGVLPC 
WPGWSRTPDLS 


683 


2033 


A 


5218 


85 


402 


CPSVSGLIKSDLRRHNmiGrTNVDVKAVSNIF 
MnLLRSMYRINVKPYFn*LFFSRVNC*SVIIG 
YARCYTFLIF*LFL*IPADSPTDQEPKTVMLSK 
QSESAI 


684 


2034 


A 


5220 


1 


194 


NLMKEMONLNSENHKTWEEYKDTK*IMSYF 
YG+ALNVIKMAVLPKLMYRFSATLVKJPQHL 
TDS 


685 


2035 


A 


5228 


260 


440 


LHSQDGNSDPRKPQGEMSAHAFPVQTCGEED 
QKKTPQVPINFTELSKCS*S*KIMSGERE 


686 


2036 


A 


5239 


79 


508 


GGEAAARAAKLSSPRPHRVGRRERGVGGMS 

APSEAALEKKLSELSNSQQSVQTLSLWLIHHR 

KHSRPIVTVWERELRIOVKPNRKLTFLYLAND 

VIQNSKRKGPEFTKDFAPVIVEAFKHVSSETD 

ESCKKHLGRVLSIWEERS 


687 


2037 


A 


5244 


1 


428 


MAAVVAATALKGRGARNARVLRGILAGATA 
NKASHNRTRALQSHSSPEGKEEPEPLSPELEYI 
PRKRGKNPMKAVGLAWAIGFPCGILLFILTKR 
EVDKDRVKQMKARQNMRLSNTGEYESQRFR 
ASSQSAPSPDVGSGVQT 


688 


2038 


A 


5249 


1 


1407 


LQQTEDKSLLNQGSSSEEVAGSSQKMGQPGP 

SGDSDLATALHRLSLRRQNYLSEKQFFAEEW 

QRKJQVLADQKEGVSGCVTPTESLASLCTTQS 

EITDLSSASCLRGFMPEKLQIVKPLEGSQTLY 

HWQQLAQPNLGTILDPRPGVITKGFTQLPGD 

AIYHISDLEEDEEEGITFQVQQPLEVEEKLSTS 

KPVTGIFLPPITSAGGPVTVATANPGKCLSCT 

NSTFTFTTCRILHPSDITQVTPSSGFPSLSCGSS 

GSSSSNTAVNSPALAYRLSIGESITNRRDSTTT 
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D^Aspartic Acid, E<ilutamic Acid, 
F=Phenylalanine, G=GIycine ) H^Histidine, 
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^Threonine, V^Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 






t 

i 

t 

1 








FSSTMSLAKLLQERGISAKVYHSPISENPLQPL " 

PKSLAIPSTPPNSPSHSPCPSPLPFEPRVHLSEN 

FLASRP AETFLQEMYGLRPSRNPPD VG QLKM 

NLVDRLKRLGIARVVKNPGAQENGRCQEAEI 

GPQKPDSAVYLNSGSSLLGGLRRNQSLPVIM 

GSFAAPVCTSSPKMGVLKED 


689 

i 


2039 


A 


5254 


2 


2621 


LSLFGSRALGRSGARAMAKAKKVGARRKAS ' 

GAPAGARGGPAKANSNPFEVKVNRQKFQILG 

RKTRHDVGLPGVSRARALRKRTQTLLKEYKE 

RDKSNVFRDKRFGEYNSNMSPEEKMMKRFA 

LEQQRHHEKKSI YNLNEDEELTHYGQ SLADIE 

KHNDIVDSDSDAEDRGTLSGELTAAHFGGGG 

GLLHKKTQQEGEEREKPKSRKEUEELIAKSK 

QEKRERQAQREDALELTEKLDQDWKEIQTLL 

SHKTPKSENRDKKEKPKPDAYDMMVRELGF 

EMKAQPSNRMKTEAELAKEEQEHLRKLEAE 

RLRRMLGKDEDENVKKPKHMSADDLNDGFV 

LDKDDRRLLSYKDGKMNVEEDVQEEQSKEA 

SDPESNEEEGDSSGGEDTEESDSPDSHLDLES 

NVESEEENEKPAKEQRQTPGKGLISGKERAG 

KATRDELPYTFAAPESYEELRSLLLGRSMEEQ 

LLWERIQKCNHPSLAEGNKAKLEKLFGFLLE 

YVGDLATDDPPDLTVIDKLVVHLYHLCQMFP 

ESASDAIKFVLRDAMHEMEEMIETKGRAALP 

GLDVLIYLKITGLLFPTSDFWHPVVTPALVCL 

SQLLTKCPILSLQDVVKGLFVCCLFLEYVALS 

QRFIPELINFLLGILYIATPNKASQGSTLVHPFR 

ALGKNSELLWSAREDVATWQQSSLSLRWA 

SRLRAPTSTEANHIRLSCLAVGLALLKRCVLM 

YG SLP SFH AIMGPLRALLTDHL ADC SHPQELQ 

ELCQSTLTEMESQICQLCRPLTCEKSKPVPLKL 

FTPRL VK VLEFGRKQG SSKEEQERKRLIHKHK 

REFKGAVREIRKDNQFLARMQLSEIMERDAE 

RKRKVKQLFNSLATQEGEWKALKRKKFKK 


690 


2040 


A 


5261 


1 


304 


FFFFVFLVETGFHHVGQAGLELLTSGDPPTW 

ASQSAGITGVSHCSWPVIYVLSTLLHAVRNVL 

FKRTFPLKSSSFLSYDKE1FPILIVLKFYLVTLT 
SFVK 


691 


2041 


A 


5270 


3 


158 


NCHTTHCTANWVHLPGTPPGWKIDGPAAAL 
EVLSSFFFFFLKFSYKPQNIV 


692 


2042 


A 


5282 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEVV 

ERVLTFLPAKALLR V AC VCRL WREC VRR VLR 

THRSVTWISAGLAEAGHLEGHCLVRWAEEL 

EN\WLPHTVLYMADSETF1SLEECRGHKRAR 

KRTSMETALALEKLFPKQCQVLGIVTPGIVVT 

PMGSGSNRPQEIEIGESGFALLFPQIEGIKIQPF 

IiFlKDPKNLTLERHQLTEVGLLDNPELRVVLV 

FGYNCCKVGASNYLQQWSTFSDMNIILAGG 

QVDNLSSLTSEICNPLDIDASGVVGLSFSGIiRI 

QSATVLLNEDVSDEKTAEAAMQRLKAANIPE 

i ii\ i ivjrivirrtO v VjJvVjr I I ix/tJVLjIN V CiALIAr K 

KFFPSVPLFGFFGNGEIGCDRIVTGNFILRKCN 
EVKDDDLFHSYTTIMALIHLGSSK 


693 


2043 


A 


5301 


362 


507 


EEIKERFGPGLVIYWYGFIQELDCNRERGILLK 
ACFPTNTVTLCHSIA 


694 


2044 


A 


5310 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPK 

KTRAMRRRLNMHEENLKTKKQHRKERLYPL 
RKYAAKA 


695 


2045 


A 


5315 


125 


1596 


ETRSTAVKSEVQVCISLLLCLEDRTMPICKAKP 
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amino acid 
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n cuiucu ciiu 
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corresponding 
to last amino 
acid residue 
of peptide 
sequence 


^vmino dciu sequence Alanine L* = \_ysieine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, Glycine, H^Histidine. 
I=Iso leucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, XKJnknovvn, *^Stop codon, 
/=possible nucleotide deletion, Impossible 
nucleotide insertion 














TGSGKEEGPAPCKQMKLEAAGGPSALNFDSP 
SSLFESLISPIKTETFFKEFWEQKPLLIQRDDPA 
LATYYGSLFKLTDLKSLCSRGMYYGRDVNV 
CRCVNGKKXVLNKDGKAHFLQLRKDFDQKR 
ATIQFHQPQRFKDEL WRIQEKLEC YFGSL VG S 

IN V ill r AOo^OLfl^rrl i UJJV Ji Vr IJj^LtLiiixtri 

WRLYHPTVPLAREYSVEAEERJGRPVHEFML 

KPGDLLYFPRGTIHQADTPAGLAHSTHVTIST 

YQNNSWGDFLLDTISGLVFDTAKEDVELRTG 

IPRQLLLQVESTTVATRRLSGFLRTLADRLEG 

TKELLSSDMKKDFIMHRLPPYSAGDGAELSTP 

GGKLPRLDSVVRLQFKDHTVLTVLPDQDQSD 

ETQEKMVYIYHSLKNSRETHMMGNEEETEFH 

EKESLVLSLWTECLIQVV 


696 


2046 


A 


5318 


1476 


742 


LMKXYLEAAELGEISDIHTKLLRLS SSQGTIET 

VEKLQVLLNCMTEIYYQFKKDKAERRLAYN 

EEQIHKFDKQKLYYHATKAMTHFTDECVKK 

YEAFLNKSEE WIRKMLHLRKQLL SLTNQCFDI 

EEEVSKYQEYTNELQETLPQKMFTASSGIKHT 

MTPIYPSSNTLVEMTLGMKKLKEEMEGVVKE 

LAENNHILESGGSLTMDGGLRNVDCL 


697 


2047 


A 


5320 


244 


478 


LDYNFFLFEMTFGLVSQAGVQWHDLGSLQPP 

PPGFKQFSCLSLPSSWDYRHLPPHLANFSREG 

VSPSWPGWSRTPDFR 


698 


2048 


A 


5324 


266 


/ it 


LAKTVTGSLFRINVGLRGLVAGGIIGALLGTP 
VGGLLMAFQKYSGETVQERKQKDRKALHEL 
KLEEWKGRLQVTEHLPEKIESSLQEDEPENDA 
1 KJHEALLNLPRNPSVIDKQDKD 


699 


2049 


A 


5334 


699 


277 


RPHGHLVCISSSAGLSGVNGLADYCASKFAA 
FGFAESVFVETFVQKQKGIKTTIVCPFFIKTGM 

YLYMPKLLYFMMFLKSFLPLKTGLLIADYLGI 
LHAMDGFADQKK 


700 


2050 


A 


5344 


3 


614 


PTAEEMSSLTPESSPELAfCRS WFGNFI SLDKEE 

QIFLVLKDKPLSSIKADIVHAFLSIPSLSHSVLS 

QTSFRAEYKASGGPSVFQKPVRFQVDISSSEG 

PEPSPRRDG SGGGGIYSVTFTLISGP SRRFKRV 

VETIQAQLLSTHDQPSVQALADEKNGAQTRP 

AGAPPRSLQPPPGRPDPELSSSPRRGPPKDKK 

LLATNGTPL 


701 

* 


2051 


A 


5346 


3 


1383 


HASVLFCRVMAASKTQGAVARMQEDRDGSC 

STVGGVGYGDSKDCILEPLSLPESPGGTTTLE 

GSPSWCIFCEEHFPVAEQDKIXKHMIIEHKIV 

1ADVKLVADFQRYILYWRKRFTEQPITDFCSV 

IRINSTAPFEEQENYFLLCDVLPEDRILREELQ 

LGNRSVILNHMAREHAFNIGLPDNIVNCNEFL 

CTLQKKLDNLQCLYCEKTFRDKNTLKDHMR 

KKQHRKJNPKNRE YDRFYVINYLELGKS WEE' 

VQLEDDRELLDHQEDDWSDWEEHPASAVCL 

FCEKQAETIEKLYVHMEDAHEFDLLKIKSELG 

LNFYQQVKLVNFIRRQVHQCRCYGCHVKFKS 

KADLRTHMEETKHTSLLPDRKTWDQLEYYFP 

TYENDTLL WTLSDSE SDLTAQEQNENVPIISE 

DTSKLYALKQSSILNQLLL 


702 


2052 


A 


5356 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWD 
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nucleotide 
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ng to first 
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peptide 
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nucleotide 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
I>=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine s L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine 3 V=Valine, W^Tryptophan, 
Y=Tyrosine, X^Unknown. *=Stop codon, 
/=possib!e nucleotide deletion, \=possible 
nucleotide insertion 










* 




LASLRCTLGAFCECDFRPDLPGLECDLAQHL 

AGQHLAKALWKALKAFVRDPAPTKPLVLSL 

HGWTGTGKSYVSSLLAHYLFQGGLRSPRVH 

HFSPVLHFPHPSHIERYKKDLKSWVQGNLTA 

CGRSLFLFDEMDKMPPGLMEVLRPFLG SS WV 

VYGTNYRKAIFIFISNTGGEQINQVALEAWRS 

RRDREEILLQELEPVISRAVLDNPHHGFSNSGI 

MEERLLDAVVPFLPLQRHITVRHCVLNELAQL 

GLEPRDEVVQAVLDSTTFFPEDEQLFSSNGCK 

TVASR1AFFL 


703 


2053 


A 


5380 


278 


657 


LFL QKLRMKTEEEARTHTEIEMFLRKEQQKL 

EERLEFWMEKYDKDTEMKQNELNALKATKA 

SDLAHLQDLAKMIREYEQVIIEDRIEKERSKK 

KVKQDLLELKSVIKLQAWWRGTMIRREIGGF 

KM 


704 


2054 


A 


5381 


1 


1003 


FRGRAVKMAAWEVEVGGGAAGERELDEV 

DMSDL SPEEOWRVEHARMHAKHRGHEAMH 

AEMVLILIATLVVAQLLLVQWKQRHPRSYN 

MVTLFQMWVVPLYFTVKLHWWRFLVIWILF 

SAVTAFVTFRATRKPLVQTTPRLVYKWFLLIY 

K1SYATGIVGYMAVMFTLFGLNLLFKIKPEDA 

MDFGISLLFYGLYYGVLERDFAEMCADYMA 

STIGFYSESGMPTKHLSDSVCAVCGQQIFVDV 

SEEGIIENTYRLSCNHVFHEFCIRGWCIVGKK 

QTCPYCKEKVDLKRMFSNPWERPHVMYGQL 

LDWLRYLVAWQPVIIGWQGINYILGLE f 


705 


2055 


A 


5396 


3 


675 


rYDRDPLQLATRAGQPLDINMAGEPKPYRPKP 

GNKRPLSALYRLESKEPFLSVGGYVFDYDYY 

RDDFYNRLFDYHGRVPPPPRAVIPLKRPRVA 

VTTTRRGKGVFSMKGGSRSTASGSTGSKLKS 

DELQTIKKELTQIKTKIDSVLGRLDKIEKQQK 

AEAEAQKKLLEESLVUQEECVSEIADHSTEEP 

AEGGPDADGEEMTDGIEEAFDEDGGHELFLQ 

DC 


706 


2056 


A 


5410 


2 


98 


GRVGLNLEGRGCSEPKWRHCTPTWATEQDSI 
S 


707 


2057 


A 


5415 


6 


287 


PFKLTPSFLSHAFSSGQERKVFIELNHIKKCNT 
VRGVFVLEEFGNYTILLLGLDSHGSNSNLGAP 
EEGLGAGRKRTSVEKSGGAGVTRKKRDP 


708 


2058 


A 


5423 


3 


291 


SSSNPLGSPSTLWKLCSFVLHNKSCCCSFFGS 

TPTLRAITLTVRVCGFIPEVSKTTNPLGRTNNS 

GCTIFKTVTLTARSTASLLKSVRPRTHQKE 


709 


2059 


A 


5424 


679 


347 


RIRHEEKRGSRGRGRRTSEEDTTKKKKHKGG 
SEFTDTILSVHPSDVLDMPVDPNEPTYCLCHQ 
VSYGEMIGCDNPDCPIEWFHFACVDLTTKPK 
GKWFCPRCVQEKRKKK 


710 


2060 


A 


5442 


1073 


559 


QESLKKKIQPKLSLTLSSSVSRGNVSTPPRHSS 

GSLTPPVTPPITPSSSFRSSTPTGSEYDEEEVDY 

EESDSDESW1THSAISSEAILSSMCMNGGEEK 

PFACPVPGCKKRYKNVNGIKYHAKNGHRTQI 

RVRKPFKCRCGKSYKTAQGLRHHTINFHPPV 

SAEIIRKMQQ 


711 


2061 


A 


5449 


1 


319 


GDSLCVPQYNKYREERVILFLKMASGHAFQP 
DLVKRIRDAIRMGLSARHVPSLILETKGIPYTL 
NGKKVEVAVKQIIAGKAVEQGGAFSNPETLD 
LYRDIPELQGF 


712 


2062 


A 


5499 


91 


749 • 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASAL 

QVRGEALSEEEIWSLLFLAAEQLLEDLRNDSS 

DYVVCPWSALLSAAGSLSFQGRVSH1EAAPF 
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nucleotide 
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corresponding 
to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, 
M-Metniomne, N=Asparagine, P=rroline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y^yrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, \=possible 
nucleotide insertion 














KAPELLQGQSEDEQPDASQMHVYSLGMTLY 
WSAGFHVPPHQPLQLCEPLHSILLTMCEDQPH 
KK(_ 1 L^Jb VLbACKVHEKEVS VY PAPAGLHIR 
RLVGLVLGTISEVSREPCFSSSSCWSCVAIKI 


713 


2063 


A 


5506 


22 


478 


VEEL1LVSRLDPHLHTPMYFFLAHLSFLDLSFT 

TSSIPQLLYNLNGCDKTISYMGCAIQLFLFLGL 

GGVECLLLAVMAYDRCVAICKPLHYMVIMN 

PRLCRGLVSVTWGCGVANSLAMSPVTLRLPR 

CGHHEVDHFLCEMPALIRMACISTV 


714 


2064 


A 


5514 


25 


220 


AIRPYWCENNIIGIGKLSTADGKAFADPEVLR 
RLTSSVSCALDEAAAALTRMRAESTANAGQS 
DK 


715 


2065 


A 


5526 


3 


810 


KVTAPRRPQRYSSGHGSDNSSVLSGELPPAM 

GRTALFHHSGGSSGYESLRRDSEATGSASSAP 

DSMSESGAASPGARTRSLKSPKKRATGLQRR 

RL1PAPLPDTTALGRKPSLPGQWVDLPPPLAG 

SLKEPFEIKVYEIDDVERLQRPRPTPREAPTQG 

LACVSTRLRLAERRQQRLREVQAKHKHLCEE 

LAETQGRLMLEPGRWLEQFEVDPELEPESAE 

YLAALERATAALEQCVNLCKAHVMMVTCFD 

lbVAASAAIPGPQEVDV 


716 


2066 


A 


5529 


458 


790 


SPGYGENKFTVTSXNIAVPLCEMNKIYSYYSD 
SSSSERTMDLVLEMCNTNSIHWCGISGRQLG 
KXHPSSSLCLALTLLSSVQGLQSISGLRLTDTF 
LKRTYEYDDIAQVCV 


717 


2067 


A 


5531 


3 


460 


NSEDLLKYFNPESWQEDLDNMYLDTPRYRG 
RSYHDRKSKVDLDRLNDDAKRYSCTPRNYS 
VNIREELKL ANVVFFPRCLL VQRCGGNCG C G 
TVNWRSCTCNSGKTVKKYHEVLQFEPGHIKR 
RGRAKTMALVDIQLDHHERCDC1CSSRPPR 


—m 


-2068 


-A 


5586 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDF 

TSWSEIMMYILLVFLTLWLLIEMIYCYRKVS 

KAEEAAQENA 


719 


2069 


A 


5598 


1 


330 


KNCANEAWQKILDRVLSRYDVRLRPNFGSM | 
LATNSTRGLNEDELMAHGQEKDS SSESEDSC 
PPSPGCSFTEGFSFDLLNPDYVPKVDKWSRFL 
FPLAFGLFN1VAAERC 


720 


2070 


A 


5628 


798 


148 


LPPAQIPEAWLLLANWWLILVPLKDRLIDP 

LLLRCKXLPSALQKMALGMFFGFTSVIVAGV 

LEMERLHY1HHNETVSQQIGEVLYNAAPLSIW 

WQIPQYLL1G1SEIFASIPGLEFAYSEAPRSMQG 

AIMGIFFCLSGVGSLLGSSLVALLSLPGGWLH 

CPKDFGNINNCRMDLYFFLLAGIQAVTALLF 

VWIAGRYERASQGPASHSRFSRDRG 


721 


2071 


A 


5632 


146 


536 


MSALIVRKLRSAELTLFSELPTVLGANVNAA 
KLHETALHHAAKVKNVDL1EMLIEFGGNIYA 
RDNRGKKPSD YTWS S S APAKCFE YYEKTPLT 
LSQLCRVNLRKATGVRGLEBCIAKLNIPPRLID 
YLSYN 


722 

1 € i Im 


2072 


A 




j 




UrbLUlKbbVAliLKv^LbNCoV VbUHLQILLMr 

TATGEDFRGLSFPRLTQVTDYLLLFRVYGLES 

LRDLFPNLAVIRGTRLFLGYALVIFEMPHLRD 

VALPAJLGAVLRGAVRVEKNQELCHLSTIDW 

GLLQPAPGANHIVGNKXGEECADVCPGVLGA 

AGEPCAKTTFSGHTDYRCWTSSHCQRVCPCP 

HGMACTARGECCHTECLGGCSQPEDPRACV 

ACRHL YFQG ACL W ACPPGTY Q YES WRC VT A 

ERCASLHSVPGRASTFGIHQGSCLAQCPSGFT 

RNSSSIFCHKCEGLCPKECKVGTKTIDSIQAA 
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D=Asparttc Acid, E=Glutamic Acid, 
F=Phenylalanine 3 G^lycine, H-Histidine 3 
I=Isoleucine, K^Lysine, L=Leucine, 
M-Methionine, N=Asparagine, P=Proline, 
QKSlutarnine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y^Tyrosine, X=Unknown. *=Stop codon, 
/=possib!e nucleotide deletion, V=possible 
nucleotide insertion 




- 










QDLVGCTHVEGSLILNLRQGYNLEPQLQHSL 

GL VETITGFLKIKHSFAL VSLGFFKN LKLIRGD 

AMVDGNYTLYVLDNQNLQQLGSWVAAGLTI 

PVGKIYFAFNPRLCLEHIYRLEEVTGTRGRQN 

KAEINPRTNGDRAAC QTRTLRF VSN VTEADRI 

LUIWERYEPLEARDLLSFIVYYKESPFQNATE 

HVGPDACGTQSWNLLDVELPLSRTQEPGVTL 

ASLKPWTQYAVFVRAITLTTEEDSPHQG AQS • 

PIVYLRTLPAAPTVPQDVISTSNSSSHLLVRW 

KPPTQRNGNLTYYLVLWQRLAEDGDLYLND 

YCHRGLRLPTSNNDPRFDGEDGDPEAEMESD 

CCPCQHPPPGQVLPPLEAQEASFQKKFENFLH 

NAITIPISPWKVTSINKSPQRDSGRHRRAAGPL 

RLGGNSSDFEIQEDKVPRERAVLSGLRHFTEY 

RTOIHACNHAAHTVG CS AATF VF ARTMPHRE 

ADGIPGKVAWEASSKNSVLLRWLEPPDPNGL 

ILKYEIKYRRLGEEATVLCVSRLRYAKFGGV 

HLALLPPGNYSARVRATSLAGNGSWTDSVAF 

YILGPEEEDAGGLHVLLTATPVGLTLLIVLAA 

LGFFYGKKRNRTLYASVNPEYFSASDMYVPD 

EWEVPREQISIIRELGQGSFGMVYEGLARGLE . 

AGEESTPVALKTVNELASPRECIEFLKEASVM 

KAFKCHHVVRLLGWSQGQPTLVIMELMTR 

GDLKSHLRSLRPEAENNPGLPQPALGEMIQM 

AGEIAEXjMA YL AANKFVHRDL AARNCMV SQ 

DFTVKIGDFGMTRDVYETDYYRKGGKGLLP 

VRWMAPESLKDGIFTTHSDVWSFGWLWEIV ' 

TLAEQPYQGLSNEQVLKFVMDGGVLEELEGC 

PLQLQELMSRCWQPNPRLRPSFTHILDSIQEEL 

RPSFRLLSFYYSPECRG ARG SLPTTD AEPDS SP 

TPRDCSPQNGGPGH 


723 


2073 


A 


5672 


1 


216 


LAWIDNILPEKEKICETDKKRKRKKGAHEDCD 

EEPQFPPPSVIKIPMESVQSDPQNGIHCIARKR 

SSSWSYSL 


724 


2074 


A 


5704 


4235 


940 


ARGRRSRPVWAASWGGRGRPAARRRPRGLA 

ATMGFELDRFDGDVDPDLKCALCHKVLEDP 

LTTPCGHVFCAGCVLPWWQEGSCPARCRGR 

LSAKELNHVLPLKRLILKLDIKCAYATRGCGR 

VVKLQQLPEHLERCDFAPARCRHAGCGQVLL 

RRDVEAHMRDACDARPVGRCQEGCGLPLTH 

GEQRAGGHCCARALRAHNGALQARLGALHK 

ALKKEALRAGKREKSLVAQLAAAQLELQMT 

ALRYQKKFTEYSARLDSLSRCVAAPPGGKGE 

ETKSLTLVLHRDSGSLGFNIIGGRPSVDNIIDG 

SSSEGIFVSKIVDSGPAAKEGGLQIHDRIIEVN 

GRDLSRATHDQAVEAFKTAKEPIVVQVLRRT 

PRTKMFTPPSESQLVDTGTQTDITFEHIMALT 

KMSSPSPPVLDPYLLPEEHPSAHEYYDPNDYI 

GDIHQEMDREELELEEVDLYRMNSQDKLGLT 

VCYRTDDEDDIGIYISEIDPNSIAAKDGRIREG 

DRIIQINGIEVQNREEAVALLTSEENKNFSLLI 

ARAELQLDEGWMDDDRNDFLDDLHMDMLE 

EQHHQAMQFTASVLQQKKHDEDGGTTDTAT 

BLSNQHEKDSGVGRTDESTRNDESSEQENNG 

DDATASSNPLAGQRKLTCSQDTLGSGDLPFS 

NESFISADCTDADYLGIPVDECERFRELLELK 

CQVKSATPYGLYYPSGPLDAGKSDPESVDKE 

LELLNEELRSIELECLSIVRAHKMQQLKEQYR 

ESWMLHNSGFRNYNTSLDVRRHELSDITELPE 

KSDKDSSSAYNTGESCRSTPLTLEISPDNSLRR 
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Amino acid sequence (A=Alanine C=Cy stein e, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine t P=Proline, 
Q<jlutamine, R^Arginine, S=Serine s 
T=Threonine, V=V aline, W=Tryptophan, 
Y=Tyrosine, X~Unknown, *=Stop codon, 
A=possibIe nucleotide deletion, V=possibIe 
nucleotide insertion 










• 

t 




AAEGISCPSSEGAVGTTEAYGPASKNLLSITE 

DPEVGTPTYSPSLKELDPNQPLESKERRASDG 

S RSFTPSQKLGS AYLPS YHHSPYKHAHIPAHA 

QHYQSYMQLIQQKSAVEYAQSQMSLVSMCK 

DLSSPTPSEPRMEWKVKIRSDGTRYITKRPVR 

DRLLRERALKIREERSGMTTDDDAVSEMKM 

GRYWSKEERKQHLVKAKEQRRRREFMMQSR 

LDCLKEQQAADDRKEMNILELSHKXMMKKR 

NKKIFDNWMTIQELLTHGTKSPDGTRVYNSF 

LSVTTV 


725 


2075 


A 


5707 


3 


1770 


QISTEVSEAPVANDKPKTLWKVQKKAADLP 

DRDTWKGRFDFLMSCVGYAIGLGNVWRFPY 

LCGKNGGGAFLIPYFLTLIFAGVPLFLLECSLG 

QYTSIGGLGVWKLAPMFKGVGLAAAVLSFW 

LNIYYIVnSWAIYYLYNSKrriLPWlCQCDNP 

WNTDRCFSNYSMVNTTNMTSAVVEFWERN 

MHQMTDGLDKPGQIRWPLAITLAIAWILVYF 

CIWKGVGWTGKWYFSATYPYIMLIILFFRGV 

TLPGAKEGILFYITPNFRKLSDSEVWLDAATQ 

IFFSYGLGLGSLLALGSYNSFHNNVYROSTrvr 

CINSCTSN4FAGFVIFSIVGFMAHVTKRSIADV 

AAMjrOLAr LAYrbA V 1 QLPIbrLWAILFFSM 

LLMLGIDSOFCTVEGFITALVDEYPRI I RNRR 

ELFIAAVCIISYLIGLSN1TQGGIYVFKLFDYYS 

ASGMSLLFLVFFECVSISWFYGVNRFYDNIQE 

MVGSRPCIWWKLCWSFFTPIIVAGVFIFSAVQ 

mtpl™gnyvfpkwgqgvgwlmalssmvl 

ipgymaymfltlkgslkqriqvmvqpsediv 

rpengpeqpqagsstskeayi 


726 


2076 


A 


5711 


156 


423 


PRRDPGRTPELRGSAPRKTGANMPVRRGHVA 
PQNTFT .GT1TRKFF.GQNKKFIIANARVQNCAII — 














YCNDGFCEMTGFSRPDVMQKPCTCD 


727 


2077 


A 


5716 


3 


274 


HASEYFFKLCSFQVFLSFPLATIVIDVGLWIP 

LVKSPNVHYVYVLLLVLSGLLFYIPLIHFKIRJ, 

AWFEKMTCYLQLLFNICLPDVSEE 


728 


2078 


A 


5737 


1899 


649 


IQASRASPYPRVtCVDFALSCHEDLLAPISEPIE 
WKYHSPEEEISLGPACWLWDFLRRSQQAGFL 
LPLSGGVDSAATACLIYSMCCQVCEAVRSGN 
EEVLADVRTIVNQISYTPQDPRDLCGRILTTC 
YMASKNSSOETCTRAREI AOOIGSHHTST NID 

PAVKAVMGIFSLVTGKSPLFAAHGGSSRENL 

ALQNVQARIRMVLAYLFAQLSLWSRGVHGG 

LLVLGSANVDESLLGYLTKYDCSSADINPIGG 

ISKTDLRAFVQFCIQRFQLPALQSILLAPATAE 

LEPLADGQVSQTDEEDMGMTYAELSVYGKL 

RKVAKMGPYSMFCKLLGMWRHICTPRQVAD 

KVKRFFSKYSMNRHKMTTLTPAYHAENYSPE 

DNRFDLRPFL YNTS WPWQFRCIEN Q VLQLER 

AEPQSLDGVD 


729 


2079 


A 


5741 


1 


5976 


PGCAARL SRARAPGPG AAG AGRKRL ADPGPP 

PASRRLRAPGSRPRLAPCTRRAAQPAHARMA 

PRAAGGAPLSARAAAASPPPFQTPPRCPVPLL 

LLLLLGAARAGALEIQRRFPSPTPTNNFALDG 

AAGTVYLAAVNRLYQLSGANLSLEAEAAVG 

PVPDSPLCHAPQLPQASCEHPRRLTDNYNKIL 

QLDPGQGLWVCGSIYQGFCQLRRRGNISAV 

AVRFPPAAPPAEPVTVFPSMLNVAANHPNAS 

TVGLVLPPAAGAGGSRLLVGATYTGYGSSFF 

PRNRSLEDHRFENTPEIAIRSLDTRGDLAKLFT 
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FDLNPSDDNILKTKQGAKEQHKLGFVSAFLHP 

SDPPPGAQSYAYLALNSEARAGDKESQARSL 

LARICLPHGAGGDAKKLTESYIQLGLQCAGG 

AGRGDLYSRLVSVFPARERLFAVFERPQGSPA 

ARAAPAALCAFRFADVRAAIRAARTACFVEP 

APDVVAVLDSWQGTGPACERKLNIQLQPEQ 

LDCGAAHLQHPLSILQPLKATPVFRAPGLTSV 

AVASVNNYTAVFLGTVNGRLLKINLNESMQ 

VVSRRVVTVAYGEPVHHVMQFDPADSGYLY 

LMTSHQMARVKVAACNVHSTCGDCVGAAD 

AYCGWCALETRCTLQQDCTNSSQQHFWTSA 

SEGPSRCPAMTVLPSEIDVRQEYPGMILQISGS 

LPSLSGMEMACDYGNNIRTVARVPGPAFGHQ 

IAYCNLLPRDQFPPFPPNQDHVTVEMSVRVN 

GRNIVKANFTIYDCSRTAQVYPHTACTSCLSA 

QWPCFWCSQQHSCVSNQSRCEASPNPTSPQD 

CPRTLLSPLAPVPTGGSQNILVPLANTAFFQG 

AALECSFGLEEIFEAVWVNESVVRCDQVVLH 

TTRKSQVFPLSLQLKGRPARFLDS PEPMTVM 

VYNCAMGSPDCSQCLGREDLGHLCMWSDGC 

RLRGPLQPMAGTCPAPEIRAIEPLSGPLDGGT 

LLTIRGRNLGRRLSDVAHGVWIGGVACEPLP 

DRYTVSEEIVCVTGPAPGPLSGWTVNASKE 

GKSRDRFSYVLPLVHSLEPTMGPKAGGTRJTI 

HGNDLHVGSELQVLVNDTOPCTELMRTDTSI j 

ACTMPEGALPAPVPVCVRFERRGCVHGNLTF 

WYMQNPVITAISPRRSPVSGGRTITVAGERFH 

MVQNVSMAVHHIGREPTLCKVLNSTLITCPSP 

GALSNASAPVDFFINGRAYADEVAVAEELLD 

PEEAQRGSRFRLDYLPNPQFSTAKREKWTKH 

HPGEPLTLVIHVSTK.GAGKEQDSLGLQSHEY 

RVKJGQVSCDrQI VSDRI1HCS VNESL GAAVGQ 

LPITIQVGNFNQTIATLQLGGSETAIIVSIVICSV 

LLLLSVVALFVFCTKSRRAERYWQKTLLQME 

EMESQIREEIRKGFAELQTDMTDLTKELNRSQ 

GIPFLEYKHFVTRTFFPKCSSLYEERYVLPSQT 

LNSQGSSQAQETHPLLGEWKIPESCRPNMEE 

GISLFS SLLDNKHFLI VFVHALEQQKDFAVRD 

RCSLASLLTIALHGKXEYYTSIMKJELLVDLID 

A S AAKNPKLMLRRTE S V VEKMLTN WMS I CM 

YSCLRETVGEPFFLLLCAIKQQINKGSIDAITG 
KARYTLNEEWLLRENIEAKPRNLNVSFQGCG 
MDSLSVR AMDTDTLTQ VKEKILEAFCKNVPY 
SQWPRAEDVDLEWFASSTQSYILRDLDDTSV 
VEDGRKKLNTLAHYKIPEGASLAMSLIDKKD 
NTLGRVKDLDTEKYFHLVLPTDELAEPKKSH 
RQSHRKKVLPEIYLTRLLSTKGTLQKFLDDLF 
KAILSIREDKPPLAVKYFFDFLEEQAEKRGISD 
PDTLHIWKTNSLPLRFWVNILKNPQFVFDIDK 
TDHIDACLS VIAQAF1DACSI SDLQLGKDSPTN 
KLLYAKEIPEYRKIVQRYYKQIQDMTPLSEQE 
MNAHLAEESRKYQNEFNTNVAMAEIYKYAK 
RYRPQIMAALEANPTARRTQLQHKFEQVVAL 
MEDNIYECYSEA 


730 


2080 


A 


5744 


3 


292 


QPSPLFHSHLETLQLLRTAQLPEQVSWPWGQ 
VANGKGNQRNMGSPQPSLLAFERNLELQIMG 
LGYSLLMGKLRPRVAKDTLRVHRDSTPSPLT 
LKD 


731 


2081 


A 


5747 


1 


382 


FLKCMRKAFRSSKLLQVGYTPDGKDDYRWC 
FRVDEVNWTTWNTNVGIINEDPGNCEGVKRT 
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F=Pheny (alanine, G=Glycine, H=Histidine, 
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LSFSLRSSRVSGRHWKNFALVPLLREASARD "' 

RQSAQPEEV YLRQFSG SLKPEDAEVFKSPAAS 
GEK 


732 


2082 


A 


5753 


198 


3 


AQAESST VASPEATAGPLCTR1PN VPPPTPIRP 
PGKLQAQLPCPSPVRFTSARIPPASRPQTKS 


733 


2083 


A 


5754 


2 


2223 


AAGPPGLEAEGRAPESAGPGPGGDAAETPGL 

PPAHSGTLMMAFRDVTVQ1ANQNISVSSSTAL 

SVANCLGAQTVQAPAEPAAGKAEQGETSGR 

EAPEAPAVGREDASAEDSCAEAGASGAADG 

ATAPKTEEEEEEEETAEVGRGAEAEAGDLEQ 

LNRTSTSTKSAKSGSEASASASKDALQAM1LS i 

LPRYHCENPASCKSPTLSTDTLRKRLYRIGLN 

LFNINPDKGIQFL1SRGFIPDTPIGVAHFLLQRK 

GLSRQMIGEFLGNSKKQFNRDVLDCWDEM 

DFSSMELDEALRKFQAHIRVQGEAQKVERLIE 

AFSQRYCMCNPEWQQFHNPDTIFILAFAIILL 

NTDMYSPNIKPDRKMMLEDFIRNLRGVDDG I 

ADIPRELVVGIYERIQQKELKSNEDHVTYVTK 

VEKS1VGMKTVLSVPHRRLVCCSRLFEVTDV 

NKT CIKO A AWnRFVFT RMTlT T VTT tfT PPkrK"fcTe 

SSTYTFCKSVGLLGMQFQLFENEYYSHG1TLV 

TPLSG SEKKQ VLHFC ALGSDEMQKF VEDLKE 

SIAEVTELEQIRIEWELEKQQGTKTLSFKPCGA 
OGDPOSKOGSPTAKRFAAI RFRPAF^TVFV<;i 

HNRLQTSQHNSGLGAERGAPVPPPDLQPSPPR 

QQTPPLPPPPPTPPGTLVQCQQIVKVIVLDKPC 

LARMEPLLSQALSCYTSSSSDSCGSTPLGGPG 

SPVKVTHQPPLPPPPPPYNHPHQFCPPGSLLH 

GHRYSSGSRSLV 


734 


2084 


A 


5788 


8 


362 


SSVMGDLVGQGLEEQIVARDENSWLIDGGTP 
IDDVMR VI .ninF.FPQSGNYFTinGFMMFMI .R 














KIPKRTDSVKFAGYKFEVVDIDNYRIDQLLVT 
RIDSKATALSPKLPDAKDKEESVA ' 


735 

• 


2085 


A 


5827 


1 


1257 


MVFSAVLTAFHTGTSNTTFVVYENTYMNITL 
PPPFQHPDLSPLLRYSFETMAPTGLSSLTVNST 
AVPTTPAAFKSLNLPLQITLSAIMIFILFVSFLG 
NT VVCI MVYOKAAMR^ArWTT T A9T AFAflM 

LLAVLNMPFALVHLTTRWIFGKFFCRVSAMF 

FWLFVIEGVAILLIISIDRFLIIVQRQDKLNPYR 

AKVLIAVSWATSFCVAFPLAVGNPDLOIPSRA 

PQCVFGYTTNPGYQAYVrUSLISFFIPFLVILY 

SFMGILNTLRHNALRIHSYPEGICLSQASKLGL 

MGLQRPFQMSIDMGFKTRAFTTILILFAVFIVC 

WAPFTTYSLVATFSKHFYYQHNFFEISTWLL 

WLCTLKSALNP1JYYWRIKKFHDACLDMMP 

KSrTCFLPQLPGHTKJOURPSAVYVCGEHRTVV 


736 


2086 


A 


5870 


3 


268 


FTRSDELARHYRTHTGEKRFSCPLCPKQFSRS 
DHLTKHARRHPTYHPDMIEYRGRRRTPRIDPP 
LTSEVES SASG SGPGPAPSFTTCL 


737 


2087 


A 


5871 


2 


521 


LTWPQLFLETLPELLHMSRPAEDGPSPGALVR 

RSSSLGYISKAEEYFLLKSRSDLMFEKQSEI^H 

GL ARRLTTARRPPAS SEQAQQELFNELKPAV 

DGANF[VNHMRDQNNYNEEKDSWNRVART 

VDRLCLFWTPVMWGTAWIFLQGVYNQPPP 

QPFPGDPYSYNVQDKRFI 


738 


2088 


A 


5881 


1 


1160 


L V VTA IT AIL AFPNE YTRMST SE LI S EL FND CG 
LLDSSKLCDYENRFNTSKGGELPDRPAGVGV 
YSAMWQLALTLILKIVITIFTFGMKIPSGLFIPS 
MAVGAIAGRLLGVGMEQLAYYHQEWTVFNS 
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l 

i 




WCSQGADCITPGLYAMVGAAACLGGVTRMT 

VSLVVIMFELTGGLEYIVPLMAAAMTSKWVA 

DALGjREGrYDAHIRLNGYPFLEAKEEFAHKTL 

AMD VMKPRRNDPLLTVLTQDSMTVED VETO 

SETTYSGFPVWSRESQRLVGFVLRRDLIISIE 

NARKKQDGVVSTSIIYFTEHSPPLPPYTPPTLK 

LRNILDLSPFTVTDLTPMEIVVDIFRKLGLRQC 

LVTHNGRLLGDTKKDVLKHIAQMANQDPDSI 

LFN 


739 


2089 


A 


5892 


2 


916 


TLQLAASVPFFAISLISWWLPESARWLIINGKP 

DQALQELRKVARINGHKEAKNLTIEVLMSSV 

KEEVASAKEPRSVLDLFCVPVLRWRSCAMLV 

VNFSLLISYYGLVFDLQSLGRDIFLLQALFGA 

VDFLGRATTALLLSFLGRRTIQAGSQAMAGL 

AILANMLVPQDLQTLRVVFAVLGKGCFGISL 

TCLTIYKAELFPTPVRMTADGILHTVGRLGA 

MMGPLILMSRQALPLLPPLLYGVISIASSLVVL 

FFLPETQGLPLPDTIQDLESQKSTAAQGNRQE 

AFTVESTSLLEIVALHGAL 


740 


2090 


A 


5900 


2 


426 


RPIKTLGIGFHFSVDGVHFLTQREVQNLWKE 
NLIILDTAKKHGYEVVDTFTITMGRYKEFLQG 
KCGCHFHEVVKSKLSKEYNFIKMKRSRNHIM 
GRYFSNQ SKLQQGTVTNFRSPYHVRGPINQ V 
CSEILLSRMCANKRTM 


741 


2091 


A 


5910 


3 


412 


RMPESTLLIICENGYILEAPLPTIKQEEDDHDV 

VSYEIKDMCIKCFHFSSVKSKILRLIEIEKRER 

QRELKEKIREERRNKLAAEMGEDGEKEFQEE 

EEEKEEEEEEEEPLPEIFIPSTPSPILCGFYSEPG 
KFWV 


742 


2092 


A 


5936 


1 


482 


MGCRLLCCVVFCLLQAGPLDTAVSQTPKYLV 

TQMGNDKSIKCEQNLGHDTMYWYKQDSKK 

FLKJMFSYNNKELIINETVPNRFSPKSPDKAHL 

NLHINSLELGDSAVYFCASSQDTALQSHCIPV 

HKPPGSARKLQGSVCTCTQGSSLHSLMASDG 

VPVC 


743 


2093 


A 


5938 


1 


1566 


MNSFFGTPAASWCLLESDVSSAPDKEAGRER 

RALSVQQRGGPAWSGSLEWSRQSAGDRRRL 

GLSRQTAKSSWSRSRDRTCCCRRAWWILVPA 

ADRARRERFIMNEKWDTNSSENWHPIWNVN 

DTKFIE-iLYSDINITYVNYYLHQPQVAAIFIISYF 

LIFFLCMMGNTVVCFIVMRNKHMHTVTNLFI 

LNLAISDLLVGIFCMPITLLDNnAGWPFGNTM 

CKISGLVQGISVAASVFTLVAIAVDRFQCVVY 

PFKPKLTIKTAFVIIMIIWVLAITIMSPSAVMLH 

VQEEKYYRVRLNSQNKTSPVYWCREDWPNQ 

EMRKIYTTVLFANIYLAPLSLIVIMYGRIGISLF 

RAAVPHTGRKNQEQWHWSRKKQKIIKMLLI \ 

VALLFILSWLPLWTLMMLSDYADLSPNELQII 

NIYIYPFAHWLAFGNSSVNPIIYGFFNENFRRG 

FQEAFQLQLCQKRAKPMEAYALKAKSHVLIN 

TSNQLVQESTFQNPHGETLLYRKSAEKPQQE 

LVMEELKETTNSSEI 


744 


2094 


A 


5966 


149 


327 


SHVCVSHYAGSSGCPAGAGAGAVALGISAVA 
LYDYQGGRLGVARGAWYMEAPDIRQGDM 


745 


2095 


A 


5970 


413 


856 


GAPHTDWAWAPTPMSGLGSGRGRQGTLASS 
PLSLPLLLAGVTGILATELFDQMARPAACMV 
CGALMWIMLILVGLGFPFIMEALSHFLYVPFL 
GVCVCGAIYTGLFLPETKGKTFQEISKXLHRL 
NFPRRAQGPTWRSLEVIQSTEL 
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746 


2096 


A 


5971 

i 
i 


3 


1343 


AQTARRIIGLELDTEGHRLFVAFSGCIVYLPLS 
RCARHG ACQRSCLASQDPYCG WHSSRGCVD1 
RGSGGTDVDQAGNQESMEHGDCQDGATGSQ 
SGPGDSAYGVRRDLPPASASRSVPIPLLLASV 
AAAFALGASVSGLLVSCACRRAHRRRGKDIE 

TPfIT DPPT CI UCT APT U^/^TDCDDDDCV^nrn A 

VQTPQLYTTFLPPPEGVPPPELACLPTPESTPE 

LPVKHLRAAGDPWEWNQNRNNAKEGPGRSR 

GGHAAGGP APRVL VRPPPPG CPGQA VE VTH, 

EELLRYLHGPQPPRKGAEPPAPLTSRALPPEP 

APALLGGPSPRPHECASPLRLDVPPEGRCASA 

PARPALSAPAPRLGVGGGRRLPFSGHRAPPAL 

LTRVPSGGPSRYSGGPGKHLLYLGRPEGYRG 

RALKRVDVEKPQLSLKPPLVGPSSRQAVPNG 

CIV) T7MTT 


747 


2097 


A 


5998 


2 

i 


754 


DHASLPCSWNHRFDVETRHVFIGDHSGQVTI 

LKLEQENCTLVTTFRGHTGGVTALCWDPVQ 

RVLFS GSSDHS VIM WDIGGRKGTAIELQGHN 

DRVQALSYAQHTRQLISCGGDGGIVVWNMD 

VERQETPEWLDSDSCQKCDQPFFWNFKQMW 

DSKKIGLRQHHCRKCGKAVCGKCSSKRSSIPL 

MGFEFEVRVCDSCHEAITDEERAPTATFHDSK 

irtsS 1 V rl V rlr U A 1 K.u W LL 1 a(j TDK V 1 KiWDMT 

PVVS 


748 


2098 


A 


6001 


2 


747 


AMVFGGVVPYVPQYRDIRRTQNADGFSTYV 

CLVLLVANILRILFWFGRRJFESPLLWQSAIMIL 

TMLLMLKLCTEVRVANELNARRRSFTAADS 

l/T\'K'E\/\s \/add D OCT rMTP\Dl_nj M?\ifi^s\irc ct?ct\\/\ r 

J^ttVJvVAJrKXorLUrlJrilnr W(jWaSr SDYv 
QCVLAFTGVAGYITYLSIDSALFVETLGFLAV 
LTEAMLGVPQLYRNHRHQSTEGMSIKMVLM 
WTSGDAFKTAYFLLKGAPLQFSVCGLLQVLV 














DLAILGQAYAFARHPQKPAPHAVHPTGTKAL 


749 


2099 


A 


6002 


9 
** 


*f*fr / 


\jt\r LAKofcL, V KM rlli_,E,ti I r AbroLl^A 1 JkJMK-LK. 

RARLADDLNEKIAQRPGPMELVEKNILPVDSS 
VKEAIIGVGKEDYPHTQGDFSFDEDSSDALSP 
DQPASQESQGSAASPSEPKVSESPSPVTTNTP 
AQFASVSPTVPEFLKTPPTAD 


750 


2100 


A 


6004 


2 


427 


LLTQAMLVLPHRPQWFTPGPRLQAQGPCQEG 

WRWELRLRNYVPEDEDLNKRRVPQAKPDAV 

QEKVKEQLEAAKPEPVIEEVDLAKLAPRKPD 

WDLKRDVAKKLEKLLKRTQRAIAELIRERLK 

GQEDSLDSAVDAATEHKTC 


751 


2101 

« 


A 


6007 


33 

* 


1280 

* 


TDQAKVDNQPEKLVRSAEDVSTVPTQPDNPF 

SHPDKLKRMSKSVPAFLQDESDDRETDTASE 

SSYQLSRHKKSPSSLTNLSSSSGMTSLSSVSGS 

VMSVYSGDFGNLEVKGNIQFAIEYVESLKEL 

rl V r V Av^UJsJJL, AAAJJ V NA^KoUr Y V KA Y LLr 

DKGKMGKKKTLWKKTLNPVYNE1LRYKIEK 

QILKTQKLNLSIWHRDTFKRNSFLGEVELDLE 

T WDWDNKONKOLRWYPLKRJCT APVALF A F 

NRGEMKLALQYVPEPVPGKKLPTTGEVHIWV 

KECLDLPLLRGSHLNSFVKCTILPDTSRKSRQ 

KTRAVGKTTNPIFNHTMVYDGFRPEDLMEAC 

VELTVWDHYKLTNQFLGGLRIGFGTGKSYGT 

EVDWMDSTSEEVALWEKMVNSPNTWIEATL 

PLRMLLIAK1SK 


752 


2102 


A 


6028 


108 


1283 


KEIFSPFELISVKPLCLLLGVTCSQSMAFEELL 

SQVGGLGRFQMLHLVFILPSLMLLIPH1LLENF 

AAAIPGHRCWVHMLDNNTGSGNETGILSEDA 
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LLRISIPLDSNLRPEKCRRFVHPQWQLLHLNG 

TIHSTSEADTEPCVDGWVYDQSYFPSTIVTKW 

DLVCDYQSLKSVVQFLLLTGMLVGGIIGGHV 

SDRFGRRFILRWGLLQLAITDTCAAFAPTFPV 

YCVLRPLAGFSSMinSNNSLPITEWIRPNSKAL 

WILSSGALNIGQIILGGLAYVFRBWQTLHVV 

ASVPFFVFFLLSRWLVESARWLIITNKLDEGL 

KALRKVARTNGIKNAEETLNIEVVRSTMQEE 

LDAAQTKTTVWDLFRNPSMRKRICILVFLRK 

KNLKEKA 


753 


2103 


A 


6043 


1 


1470 


DSFESILRLIFEIHHSGEKGDIVVFLACEQDIEK 

VCETV YQGSNLNPDLGELVV VPL YPKEKC SL 

FKPLDETEKRCQVYQRRWLTTSSGEFLIWSN 

SVRFVIDVGVERRKVYNPRIRANSLVMQPISQ 

SQAEIRKQILGSSSSGKFFCLYTEEFASKDMTP 

LKPAEMQEANLTSMVLFMKRIDIAGLGHCDF 

MNRPAPESLMQALEDLDYLAALDNDGNLSE 

FGIIMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTAPNCFSHVPHGAEEAALTCWKTFLHPE 

GDHFTLISIYKAYQDTTLNSSSEYCVEKWCRD 

YFLNCSALRMADVIRAELLEIIKR1ELPYAEPA 

FGSKENTLNIKKALLSGYFMQIARDVDGSGN 

YLMLTHKQVAQLHPLSGYSITKKMPEWVLF 

HKFSISENNYIR1TSEISPELFMQLVPQYYFSNL 

PPSESKJDILQQWDHLSPVSTMNKEQQMCET 

CPETEQRCTLQ 


754 


2104 


A 


6055 


2 


394 


YYALHHWPFPDLLCQTTGAIFQMNMYGSCIF 

LMLFNVDRYAAIVHPLRLRHLRRPRVARLLC 

LGVWALILVFAVPAARVHRPSRCRYRDLEVR 

LCFESFSDELWKGRLLPLVLLAEALGFLLPLA 

AVVYSS 


755 


2105 


A 


6059 


3 


1795 


LGLGSGTLLSVSEYKKKYREHVLQLHARVKE 

RNARSVKITKRFTKLLIAPESAAPEEALGPAEE 

PEPGRARRSDTHTFNRLFRRDEEGRRPLTVVL 

QGPAGIGKTMAAKJCJLYDWAAGKLYQGQVD 

FAFFMPCGELLERPGTRSLADLILDQCPDRGA 

PVPQMLAQPQRLLFILDGADELPALGGPEAAP 

CTDPFEAASGARVLGGLLSKALLPTALLLVTT 

RAAAPGRLQGRLCSPQCAEVRGFSDKDKKK 

YF YKF FRD ERR AERA YRF VKEN ETLF AL C F V 

PFVCWIVCTVLRQQLELGRDLSRTSKTTTSVY 

LLFITSVLSSAPVADGPRLQGDLRNLCRLARE 

GVLGRRAQFAEKELEQLELRGSKVQTLFLSK 

KELPGVLETEVTYQFIDQSFQEFLAALSYLLE 

DGGVPRTAAGGVGTLLRGDAQPHSHLVLTT 

RFLFGLLSAERlVtRDIERHFGCMVSERVKQEA 

LRWVQGQGQGCPGVAPEVTEGAKGLEDTEE 

PEEEEEGEEPNYPLELLYCLYETQEDAFVRQA 

LCRFPELALQRVRFCRMDVAVLSYCVRCCPA 

GQALRLISCRLVAAQEKKKKSLGICRLQASLG 

GG 


756 


2106 


A 


6060 


12 


436 


SGRPTRPAKPTGQGMGRFMLTLVCQGSIMMS 

ARDLIMNNLTELQPGLFHHLRFLEELRLSGNH 

LSHIPGQAFSGLYSLKJLMLHNNQLGGIPAQA 

LWELPSLQSLRLDANLISLVPERSFEGLSSLRH 

LWLDDNALTEIPS 


757 


2107 


A 


6063 


54 


419 


ITPLGLGAADMCAFPWLLLLLLLQEGSQRRL 

WRWCGSEEWAVLQESISLPLEIPPDEEVENII 

WSSHKSLATVVPGKEGHPATIMVTNPHYQG 
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nucleotide 
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to last amino 
acid residue 
of peptide 
sequence 


1 Amino acid seauence ( A=Alanine C=Cv stein** 
D^Aspartic Acid, E=GIutamic Acid, 
F=Phenylalanine, Glycine, H=Histidine s 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan 3 
Y^Tyrosine, X=Unkno\vn, *=Stop codon, 
/=possifale nucleotide deletion, V=possible 
nucleotide insertion 








1 

■ 




QILTMLLRSLQQPSASWPRDCSSSCSW 


758 


2108 


A 


6066 


125 


438 


IGISCPATIFVPMFSHSLIGIGEEYQLPYYNMV 
PSDPSYEDMREWCVKRLRPIVSNRWNSDEC 
LRAVLKLMSECWAHNPASRLTALRIKKTLAK 
MVESQDVKI 


759 


2109 


A 


6072 


3 


650 


PGRRFRPAALEERAMEKLREKVPFQNRGKGT 

LSSIIPNNSDTRKATETTSLSSKPEYVNPDFRW 

SKDPSSKSGNLLETSEVGWTSNPEELDPIRLA 

LLGKSGLSCQVGSATSHPVSCQEP1DEDQRISP 

KDKSTAGREFSGQVSHQTTSENQCTPIPSSTV 

HSS VADMONMPAA VHALLTOPSL S AAPF A O 

R YLGTLP STG STTLP QCHAGN ATV W 


760 


2110 


A 


6077 


3 


730 


PLRLTLMEEVLLLGLKDREGYTSFWNDCISSG 

LRGCMLIELPLRGRLQLEACGMRRKSLLTRK 

VICKSDAPTGDVLLDEALKHVKETQPPETVQ 

NWIELLSGETWNPLKLHYOLRNVRERLAKNT 

VEKGVLTTEKQNFLLFDMTTHPLTNNNIKQR 

LIKKVQEAVLDKWVNDPHRMDRRLLALIYL 

AHASDVLENAFAPLLDEQYDLATKRVRQLLD 

LDPEVECLKANTNEVLWAWAAFTK 


761 


2111 


A 


6078 


833 


390 


IVSFHLSGFKKFVRPFSFLSVHGLQVDEYHSV 

HQKLSADN4ADHSNLIRSLLVGAEDARLMRD 

MKTMKSRYMELYDLNRDLLNGYKIRWNNH 

TELLGNLKAVNQA1QRAGRLRVGKPKNQVIT 

ACRDAIRSNNINTLFKIMRVGTASS 


762 


2112 


A 


6079 


2 


2686 


KKAITCGEKEKQDLIKSLAMLKDGFRTDRGS 
HSDLWSSSSSLESSSFPLPKQYLDVSSQTDISG 
S FGrN SNNQL AEK VRLRLR YEE AKRIUANLK1 
QLAKLDSEAWPGVLDSERDRLILINEKEELLK 
EMRFISPRKWTQGEVEQLEMARKRLEKDLQ 
AARDTQSKALTERUCLNSIOINQLVRELEEAT ■ 














RQVATLHSQLKSLSSSMQSLSSGSSPGSLTSSR 

GSLVASSLDSSTSASFTDLYYDPFEQLDSELQ 

SKVEFLLLEGATGFRPSGCITTIHEDEVAKTQ 

KAEGGGRLQALRSLSGTPKSMTSLSPRSSLSS 

PSPPCSPLMADPLLAGDAFLNSLEFEDPELSA 

TLCELSLGNSAQERYRLEEPGTEGKQLGQAV 

NTAQGCGLKVACVSAAVSDESVAGDSGVYE 

ASVQRLGASEAAAFDSDESEAVGATRIQIALK 

YDEKNKQFAILIIQLSNLSALLQQQDQKVNIR 

VAVLPCSESTTCLFRTRPLDASDTLVFNEVFW 

VSMSYPALHQKTLRVDVCTTDRSHLEECLGG 

AQISLAEVCRSGERSTRWYNLLSYKYLKKQS 

RELKPVGVMAPASGPASTDAVSALLEQTAVE 

LEKROEGRS STOTLEDSWRYEETSENF A V A F 

EEEEEVEEEEGEEDVFTEKASPDMDGYPALK 

VDKETNTETPAPSPTWRPKDRRVGTPSQGPF 

LRGSTIIRSKTFSPGPQSQYVCRLNRSDSDSST 

LSKKPPFVRNSLERRSVRNIKRPSPPPQPSSVK 

SLRSERLIRTSLDLELDLQATRTWHSQLTQEIS 

VLKELKEQLEQAKSHGEKELPQWLREDERFR 

LLLRMLEKRMDRAEHMGELQTDKMMRAAA 

KDVHRLRGQSCKEPPEVQSFREKMAFFTRPR 

MNIPALSADDV 


763 


2113 

_ 1 


A 


6082 


3 


1558 


PHPIRFSKLCVSFNNQEYNQFCVIEEASKANE 

VLENLTQGKMCLVPGKTRKLLFKFVAKTED 

VGKK1EITSVDLALGNETGRCWLNWQGGGG 

DAASSQEALQAARSFKRRPKLPDNEVHWGSn 

IQASTMIISRVPNISVHLLHEPPALTNEMYCLV 
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nucleotide 
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sequence 


Amino acid sequence (A=Alanine G=Cysteine, 
D=Aspartic Acid, E~Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
QOlutamine, R=Arginine, S-Serine, 
T=Threonine, V-Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














VTVQSHEKTQIRDVKLTAGLKPGQDANLTQK 

THVTLHGTELCDESYPALLTDIPVGDLHPGEQ 

LEKMLYVRCGTVG SRMFLVYVSYLINTTVEE 

KEIVCKCHKDETVTIETVFPFDVAVKFVSTKF 

EHLERVYADIPFLLMTDLLSASP W ALTIVS SE 

LHLAPSMTTVDQLESQVDNVILQTGESASECF 

CLQCPSLGNIEGGVATGHYIISWKRTSAMENI 

PIITTVITLPHVIVENIPLHVNADLPSFGRVRES 

LPVKYHLQNKTDLVQDVEISVEPSDAFMFSG 

LKQIRLRILPGTEQEMLYNFYPLMAGYQQLPS 

LNINLLRFPNFTNQLLRRFIPTSIFVKPQGRLM 

DDTSIAAA 


764 

• 


2114 


A 


6093 


1 


1422 


AAADLANSNAGAAVGRKAGPRSPPSAPAPAP 

PPPAPAPPTLGNNHQESPGWRCCRPTLRERN 

ALMFNNELMADVHFWGPPGATRTVPAHKY 

VLAVGSSVFYAMFYGDLAEVKSEIHIPDVEPA 

AFLILLKYMYSDEIDLEADTVLATLYAAKKYI 

VPALAKACVNFLETSLEAKNACVLLSQSRLF 

EEPELTQRCWEVIDAQ AEMALRSEGFCEIDR * 

QTLEIIVTREALNTKEAVVFEAVLNWAEAEC 

KRQGLPITPRNKRHVLGRALYLVRIPTMTLEE 

FANGAAQSDILTLEETHSIFLWYTATNKPRLD 

FPLTKRKGLAPQRCHRFQSSAYRSNQWRYRG 

RCDSIQFAVDRRVFIAGLGLYGSSSGKAEYSV 

KIELKRLGWLAQNLTKFMSDGSSNTFPVWF 

EHPVQVEQDTFYTASAVLDGSELSYFGQEGM 

TEVQCGKVAFQFQCSSDSTNGTGVQGGQIPE 

LIFYA 


765 


2115 


A 


6099 


1 


1150 


SGFTHYAIYDFIVKGSCFCNVHADQCIPVHGF 

RPVKAPGTFHMVHGKCMCKHNTAGSHCQH 

CAPLYNDRPWEAADGKTGAPNECRTCKCNG 

HADTCHFDVNVWEASGNRSGGVCDDCQHN 

TEGQYCQRCKPGFYRDLRRPFSAPDACKPCS 

CHPVGSAVLPANSVTFCDPSNGDCPCKPGVA 

GRRCDRCMVGYWGFGDYGCRPCDCAGSCD 

PITGDCISSHTDIDWYHEVPDFRPVIINKSEPP 

WEWEDAQGFSALLHSGKCECKEQTLGNAKA 

FCGMKYSYVLKIKILSAHDKGTHVEVNVKIK 

KVLKSTKLKIFRGKRTLYPESWTDRGCTCPIL ; 

NPGLEYLVAGHEDIRTGKLIVNMKSFVQHWK I 

PSLGRKVMDILKRECK j 


766 


2116 


A 


6103 


2 


384 


MTAAATATVLKEG VLEKRSG GLLQLWKRKR 

CVLTERGLQLFEAKGTGGRPKELSFARIKAVE 

CVESTGRHIYFTLVTEGGGEIDFRCPLEDPGW 

NAQITLGLVKFKNQQAIQTVRARQSLGTGTL 

VS 


767 


2117 


A 


6106 


1 


542 


SGSSHASDGSGFQELRICSEDQTPLIAGMCSLP 
MARY YIIKY ADQKAL YTRD GQLLVGDPV AD 
NCCAEKICTLPNRGLDRTKVPIFLGIQGGSRC 
LACVETEEGP SLQLED VN1EELYKGGEEATRF 
TFFQSSSGSAFRLEAAAWPGWFLCGPAEPQQ 
PVQLTKESEPSARTKFYFEQSW 


768 


2118 


A 


6109 


3 


292 


FILQAVLQLSSQEARYKAFGTCVSHIGAILAF 

YTPSVISSVMHRVARCAAPHVHILLANFYLLF 

PPMVNPIIYGVKTKQIRDSLGSffEKGCVNRE 


769 


2119 


A 


6110 


1 


711 


RHEPSCSNGVASTKSKQNHSKYPAPSSSSSSS 
SSSSSSSPSSVNYSESNSTDSTKSQHHSSTSNQ 
ETSDS EMEME AEH YPNG VLGSMS TRI VNGA Y 
KHEDLQTDESSMDDRHPRRQLCGGNQAATE 
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in 
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nucleotide 
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; sequence 
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acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, 
D=Aspartic Acid, E=GlutamicAcid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
lvi— jviciniontne, in— Asparagine, r^rroiine, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unkno\vn, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














AFSLLAYSDPWSCPVGQQLDPIQREPVCAAL 
NSAILESQNLPKQPPLMLALGQASECLRLMA 
RAGLGSCSFARVDDYLH 


770 


2120 


A 


6125 


i 2 


570 


YFGLN LHVQHLGNNVFLLQTL FGA V ILL ANC 
VAPWALKYMNRRASQMLLMFLLAICLLAIIF 

\/D/^lCA AfW /C\ DC\n ATT PT PACAT A X1TT ATA IT 

VtHjJfcMt^MLKbVLAl LULUA£>ALAN 1 LArAH 
GNEVIPTIIRARAMGINATFANIAGALAPLMM 
ILSVYSPPLPWIIYGVFPFISGFAFLLLPETRNK 
PLFDTIQDEKNERKDPREPKQEDPRVEVTQF 


771 


2121 


A 


6126 


909 


353 


RSFVLDTASAICNYNAHYKNHPKYWCRGYF 

RDYCNIIAFSPNSTNHVALRDTGNQL1VTMSC 

LTKEDTGWYWCGIQRDFARDDMDFTELIVT 

DDKGTLANDFW SGKDLSGNKTRS CKAPK W 

RKADRSRTSILIICILITGLGnSVISHLTKRRRS 

QKNRRVGNTLKPFSRVLTPKEMAPTEQM 


772 


2122 


A 


6148 


7 


810 


FVLGILALSHTISPFMNKFFPASFPNRQYQLLF 

TQGSGENKEEIINYEFDTKDLVCLGLSSIVGV 

WYUJUCHWIANNLFGLAFSLNGVELLHLNN 

VSTGCILLGGLFIYDVFWVFGTNVMVTVAKS 

FEAPIKLVFPQDLLEKGLEANNFAMLGLGDV 

V1PGIFIALLLRFDISLKKNTHTYFYTSFAAYIF 

GLGLTIFIMHIFKHAQPALLYLVPACIGFPVLV 

ALAKGEVTEMFSYEESNPKDPAAVTESKEGT 

EASASKGLEKKEK 


773 


2123 


A 


6161 


3 


1088 


CQPMLVTRKNHPKLLLRRTESVAEKMLTNW 

Fl'FLLYKFLKESAGEPLFMLYCAIKHQMEKG 

PIDAITGEARYSLSEDKLIRHLIDYKTLTLNCV 

NPENENAPEVPVKGLDCDTGTQAKEKLLDA 

AYKGVPYSQRPKAADMDLEWRQGRMARIIL 














QDCDVTTIGDNDWICRLNTLAI IYQVTD033 V — 
ALVPKQTS AYNISNS STF1KSLSRYESMLRTA 
SSPDSLRSRTPMITPDLESGTKLWFILVKNHDH 
LDQREGDRGSKVTVSEIYLTRLLATICGTLQKF 
VDDLFETIFSTAHRGSALPLAIKYMFDFLDEQ ' 
AUKHl^lHUAUVKHl WKaNCLrLRFWVNVIK ; 
NPQFVFDIHKNSITDACLSVV j 


774 

* 


2124 


A 


6163 


860 


125 * 


KTA VKKRNLNP VFNETLRYS VPQAELQGRVL 
SLS VWHRESLGRNIFLGE VE VPLDTWDWG S E 
PTWLPLQPRVPPSPDDLPSRGLLALSLKYVPA 
UohLrAuLPrbOfcLHr W VlUiAKDLLrLKAGSL 
DTYVQCFVLPDDSRASRQRTRWRRSLSPVF 
NHTMVYDGFGPADLRQACAELSLWDHGALA 
NRQLGGTRLSLGTGSSYGLQVPWMDSTPEEK 
QLWQALLEQPCEWVDGLLPLRTNLAPRT 


775 


2125 


A 


6191 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAAD 
YVRSKDFRDYLMSTHFWGPVANWGLPIAAIT 
DMK\KSPEIISRRMTFAL* CY SLTFVRFAHYVQ 
VP WNWLMLGCHTA VD FDQLI S SMPC I SHGMT 


776 


2126 


A 


6217 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKIT 

RQKHAKKHLGFFRNNFGVREPYQILLDGTFC . 

QAALRGRJQLREQLPRYLMGETQLCTTRCVL 

KELETLGKDLYGAKLIAQKCQVRNCPHFKNA 

VSGSECLLSMVEEGNPHHYFVATQDQNLSVK 

VKXKPGVPLMFIIQNTMVLDKPSPKTIAFVKA 

VESGVRLSQCMRKKVSNISKRNRV* * KTLNRG 

RRKKRKKISGPNPLSCLKKKKKAPDTQSSASE 

KKRKRKRIRNRSNPKVLSEKQNAEGE 
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D=Aspartic Acid, E=GIutamic Acid, 
F=Phenyl alanine, G=Glycine, H-Histidine, 
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Y=Tyrosine. X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 


777 


2127 


A 


6236 


1038 


1402 


YYQISSLPSIVGNGIFLWLLICIFLAKQGGSRL* 
FQPFGRPRGGGHLRSG VLGQPGQHGETP/S FF 
YNSKISPALWGPPVIPSALGGEAGKSL*PRRQ 
RFQRGGIAPLPSRVRGRAKLFLKKK 


778 


2128 


A 


6237 


422 


913 


ASFFHHHRGAFLLLLAIPGS*GQDQSLIHWSN 

AVSNAD\LLDLK\N*LDH\LEEKMPLVEVKVVP 

PQVL\SEPN*RSGGCFSAPSFEVPPWTGEVKP/ 

SPQRDGGALG\QGPLGIPSDSILALLKKQT*RA 

LLNWPLGSLRRSSCFGGQDGQDLKPRSGLGC 

NSFRYRR 


779 


2129 


A 


6249 


420 


36 


ARAPSPSFSVRDVELSDPARERGEMPVAVGP 

YGQSQPSCFDRVKMGFVMGCAVGMAAGAL 

FGTFSCLSSILVSSSG/SGMRGRELMGGIGKTM 

MQSGGTFGTFMAIGMGIRC*PWLPTTSVPSH 

QSQPMY 


780 


2130 


A 


6263 


415 


1380 


RJMRMCDRGIQMLITTVGAFAAFSLMTIAVG 

TDYWLYSRGVCRTKSTSDNETSRKNEEVMT 

HSGLWRTCCLEGAFRGVCKKIDHFPEDADYE 

QDTAEYLLRAVRASSVFPILSVTLLFFGGLCV 

AASEFHRSRHNVILSAGIFFVSAGLSNIIGIIVYI 

S\ANAGRTPGQR\DSKKSYSYGWSF/YFSGAFS 

FIIGR/IIC*GVGLPWHIYIEKHQQLRAKSHSEF 

LKKSTFARLPPYRYRFRRRSSSRSTEPRSRDLS 

PISKGFHTIPSTDISMFTLSRDPSKITMGTLLNS 

DRDHAFLQFHNSTPKEFKESLHNNPANRRTT 

PV 


781 


2131 


A 


6274 


832 


318 


RJIKVKDLKQTLAEKTAYPRCKCLVEMDQIFH 

LQVKQKQLACLCTWQARDPDCPPSTKWL/L 

VGPGMGCMVALFQDSIAWSNKSMPSSLSAIS 

QSPCQVQAPEGPSSFHLPTLSFTTCLSWQGGD 

LEFLGDLKGCSELKNFQELITQSALVHPKADV 

WWYCGRPLLGTLPSN 


782 


2132 


A 


6281 


1324 


393 


WISLPSSLLCRKNGSSAEDDRR\GEPSAEEAEG 

EREDWGIGSA*SVGAVSKVPSARF*RTYPS\E 

DEEEVTHQKSSSSDSNSEEHRKKKTSRSRNK 

KJOUCNKSSKRKHRKYSDSDSNSESDTNSDSD 

DDKKRVKAKKXKKKKKHKTKKK^ 

ESSDSSCKDSEEDLSEATWMEQPNVADTMDL 

IGPEAPIIHTSQDEKPLKYGHALLPGEGAAMA 

EYVKAGKRIPRRGEIGLTSEEIGSFECSGYVM 

SGSRHRRMEAVRLRKENQIYSAD EKRALASF 

NQEERRKRESKILASFR£MVHKKTKGKDDK 


783 


2133 


A 


6305 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQ 

LRGITGPAWYCHSPSHSLLSAFCHLPTPSRCP 

AMARPPVPGSVVVPNWHES/RRGQGVPGLHS 

AQEPPAGVWAA*AASAAAA\LSIDTASYKIFV 

SGKSGVGKTALVAKLAGLEVPWHHETTGIQ 

TTWFWPAKLQASSRWMFRFEFWDCGESA 

LKKFDHMLLACMENTDAFLFIJFSFTDRASFE 

DLPGQLARIAGEAPGWRMVIGSKFDQYMHT 

DVPERDLTAFRQAWELPLLRVKSVPGRRLG 


784 


2134 


A 


6308 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSP 
GQPEAGPEGAQERPSQAAPAVEAEGPGSSQA 
PRKPEGAQARTAQ SGALRDVSEEL SRQLEDIL 
STYCVDNNQGGPGEDGAQGEPAEPEDAEKSR 
TYVARNGEPEPTPVVNGEKEPSKGDPNTEEIR 
QSDEVGDRDHRRPQEKKKAKGLGKEITLLM 
QTLNTLSTPEEKLAALCKKYAELLEEHRNSQ 
KQMKLLQKKQ SQL VQEKDHLRGEHSKA VLA 
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correspondi 
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nucleotide 
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to last amino 
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Amino acia sequence (A— Alanine u^cystetne, 
D=Aspartic Acid, EKjlutamic Acid, 
F^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unkno\vn, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucieuuue insertion 














RSKLESLCRELQRHNRSLKEEGVQRAREEEE 
KRKEVTSHFQVTLNDIQLQMEQHNERNSKLR 
QENMELAERLKKLIEQYELREEHIDKVFKHK 
DLQQQL VD AKLQQ AQ EMUCE AEERHQREKD 
FLLKJEAVESQRMCELMKQQETHLKQQLALY 
TFXFEEFQNTLSKSSEWTTFKQFJVIFJCMTKKI 
JSJsJLiiiSX/ 1 1 1V1 1 KoK W tooiNiw\i^LrJvlAJihJ?v 1 V 
RDKELEGLQVKIQRLEKLCRALQT/GAQ*PVR 
GQRWGSHRTS AVRIF S 


785 


2135 


A 


6319 


1493 


889 


SPQGPLLRSVSPVSAGASSVTPGGAQPGVTTT 
PPSLVAVAPAPGSAAGPAAGWQ*HAGCR/WT 

VT IMirOYir/"'* 4T1 DH 4VTPPOPCVH PtPTT) TOT TT~\ a 1 A 

EKCTQPAKPLSM1R\TGSSVSPG/PLVKWN\VT 
RREFRNSGTRWSSCCGMSCMYSFLGHCSV/S 
QDLPLVHVDVGWQPPLGPTVGLRPGLLPLHD 
TTPCQKLVVDDLDWA 


786 


2136 


A 


6320 


551 


135 


RWLPVAECDSSCVGCTGEGPGNCKECISGYA 
REHGQCADVDECSLAEKTCVRKNENCYNTP 
GS YVCVCPDGFEET/RRCLC AAGRG* SHRRRK 
PDTAALPRRPVMCRTYPLNYSEGCPVENVAL 
RMPSPAVDSGGERLPAL 


787 


2137 

* 


A 


6330 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMG 

SGILGLAYVMANTGVFGFSFLLLTVALLASYS 

VHLLLSMCIQTAYLGP*TNYFMVLPAH*LTCL 

PLIEFLQSL*NSLV*AVTSYEDLGLFAFGLPGKL 

WAGTII IQNIGAM SS YLLIIKTELPAAIAEFLT 

GDYSRYWYLDGQTLLIIICVGIVFPLALLPKIG 

FLGYTSSJLSFFFMMFFALVVriKKWSIPCPLTL 

NYVEKGFQISNVTDDCKPKLFHFSKJESAYALP 

TMAFSFLCHTSU.PrV r CELQSPSKJ<JRMQNVTN 














TAIAL3FLn r FI3ALFGYL 1 F V D/Ij 1 IKACjROE 

vtchrikdkvesellk:g***ip* SHD WVMTW 

KLCILFAVLL\TVPLIHFPARKAVTMMFFSNFP 
FSWIRHFLITLALNIIIVLLAIYVPDIRNVFGVV 
GASTSTCLIFIFPGLFYLKLSREDFLSWKKLGV 
GCFC/LLSFKTSTLRNSLSVYnLPASRKSIYFKI 


788 


2138 


A 


6351 


1 


6622 

* 


PRSLCFSLWAEAAVLADGGLRRRRRLLRGTM 

SASFVPNGASLEDCHCNLFCLADLTGIKWKK 

YVWQGPTSAPILFPVTEEDPILSSFSRCLKADV 

LG/VWRRDQRPERRFAL* IFWGGEDPWLLTLF 

TMTYQKKKMECGRMDFPMNAVLCFSKAVH 

NLLERCLMNRNFVRIGKWFVKPYEKDEKPIN 

KSEHLSCSFTFFLHGDSNVCTSVEINQHQPVY 

LLSEEHITLAQQSNSPFQVILCPFGLNGTLTGQ 

AFKMSDSATKKLIGEWICQFYPISCCLKEMSE 

EKQEDMDWEDDSLAAVEVLVAGVRMIYPAC 

FVLVPQSDIPTPSPVGSTHCSSSCLGVHQVPAS 

TRDPAMSSVTLTPPTSPEEVQTVDPQSVQKW 

VKFSSVSDGFNSDSTSHHGGKIPRKLANHVV 

DRVWQECNMNRAQNKRKYSASSGGLCEEAT 

A AlfVA lU/nPVT? ATADTMrQn OUTPUT FCDXT 

AGQQGQAPSLGQQQQILPKHKTNEKQEKSEK 

PQKRPLTPFHHRVSVSDDVGMD\ADS\ASQRL 

V\ISAP\DSQ\VRFSNIR\TNDVAK\TPQMHGTE 

MANSPQPPPLSPWCDVVDEGVTKTPSTPQS 

QHFYQMPTPDPLVPSKPMEDRJDSLSQSFPPQ 

YQEAVEPTVYVGTAVNLEEDEANTAWKYYK 

FPKJCKDVEFLPPQLPSDKPKDDPVGPFGQESV 

TSVTELMVQCKKPLKVSDELVQQYQIKNQCL 

SAIASDAEQEPKIDPYAFVEGDEEFLFPDKKD 
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i 

\ 
i 

i 
t 

! 




RQNSEREAGKKHKVEDGTSSVTVLSHEEDA 

MSLFSPSIKQDAPRPTSHARPPSTSLIYDSDLA 

VSYTDLDNLFNSDEDELTPGSKRSANGSDDK 

ASCKESKTGNLDPLSCISTADLHKMYPTPPSL 

EQH IMGFSPMNMNNKE YGSMDTTPGGTVLE 

GNSSSIGAQFKIEVDEGFCSPKPSEIKDFSYVY 

KPENCQILVGCSMFAPLKTLPSQYLPLIKLPEE 

CIYRQSWTVGKLELLSSGPSMPFIICEGDGSNM 

DQEYGTAYTPQTHTSCGMPPSSAPPSNSGAGI 

LPSPSTPRFPTPRTPRTPRTPRGAG GPASAQGS 

VKYENSDLYSPASTPSTCRPLNSVEPATVPSIP 

EAHSLYVNLILSESVMNLFKDCNSDSCCICVC 

NMNIKGADVGVYIPDPTQEAQYRCTCGFSAV 

MNRKFGNNSGLFFEDELDIIGRNTDCGKEAE 

KRFEALRATSAEHVNGGLKESEKLSDDLILLL 

QDQCTNLFSPFGAADQDPFPKSGVISNWVRV 

EERDCCNDCYLALEHGRQFMDNMSGGKVDE 

ALVKSSCLHPWSKRNDVSMQCSQDILRMLLS 

LQPVLQDAIQKKRTVRPWGVQGPLTWQQFH 

KMAGRGSYGTDESPEPLPIPTFLLGYDYDYLV 

LSPFALPYWERLMLEPYGSQRDIAYVVLCPE 

NEALLNGAKSFFRDLTAIYESCRLGQHRPVSR 

LLTDGIMRVG STASKKL SEKL VAE WFSQ AAD 

GNNEAFSKLKLYAQVCRYDLGPYLASLPLDS 

SLLSQPNLVAPTSQSLITPPQMTNTGNANTPS 

ATLASAASSTMTVTSGVAISTSVATANSTLTT 

ASTSSSSSSNLNSGVSSNKLPSFPPFGSMNSNA 

AGSMSTQANTVQSGQLGGQQTSALQTAGISG 

ESSSLPTQPHPDVSESTMDRDKVGIPTDGDSH 

AVTYPPAIVVYIIDPFTYENTDESTNSSSVWTL 

GLLRCFLEMVQTLPPHIKSTVSVQIIPCQYLLQ 

PVKHEDREIYPQHLKSLAFSAFTQCRRPLPTS 

TNVKTLTGFGPGLAMETALRSPDRPECIRLYA 

PPFILAPVKDKQTELGETFGEAGQKYNVLFV 

GYCLSHDQRWILASCTDLYGELLETCIINIDVP 

NRARRKKSSARKFGLQKLWEWCLGLVQMSS 

LPWRVVIGRLGRIGHGELKDWSCLLSRRNLQ 

SLSKRLKDMCRMCGISAADSPSILSACLVAM 

EPQGSFVIMPDSVSTGSVFGRSTTLNMQTSQL 

NTPQDTSCTHILVFPTSASVQVASATYTTENL 

DLAFNPNNDGADGMGIFDLLDTGDDLDPDn 

NILPASPTGSPVHSPGSHYPHGGDAGKGQSTD 

RLLSTEPHEEVPNILQQPLALGYFVSTAKAGP 

LPDWFWSACPQAQYQCPLFLKASLHLHVPSV 

QSDELLHSKHSHPLDSNQTSDVLRFVLEQYN 

ALSWLTCDPATQDRRSCLPIHFWLNQLYNFI 

MNML 


789 


2139 


A 


6359 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRR 

LPVGPLLRALATCHALSRLQDTPVGDPMDLK 

MVESTGWVLEEEPAADSAFGTQVLAVMRPP 

LWEPQLQAMEEPPVPVSVLHRFPFSSALQRM 

SWVAWPGATQPEAYVKGSPELVAGLCNPET 

VPTDFAQMLQSYTAAGYRVVALASKPLPSVP 

SLEAAQQLTRDTVEGDLSLLGLLVMRNLLKP 

QTTPVIQALRRTRIRAVMVTGDNLQTAVTVA 

RGCGMVAPQEHLHVHATHPERGQPASLEFLP 

MESPTAVNGVKDPDQAASYTVEPDPRSRHLA 

LSGPTFGIIVKHFPKLLPKVLVQGTVFARMAP 

EQKTELVCELQKLQYCVGMCGDGANDCGAL 

KAADVGISLSQAEASVVSPFTSSMASIECVPM 
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t 
t 

i 




VIREGRCSLDTSFSVFKYMALYSLTQFISVLIL 

YTINTNLGDLQFLAIDLVIl'l'I'VAVLMSRTGP 

ALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNY 

ENTWFSLSSFQYLILAAAVSKGAPFRVRPLTN 

NVPFLLASAL*SSVLWLVLSPGLLHGPLALR 

NTTDTGFKLLLVGLVTLNFVGGLHAGERARP 

VPPRLPAPPPAQAG\SKKRFKQLERELAEQPW 

PPLPAGPLR 


790 


2140 


A 


6380 


76 

! 
1 


1059 


S SAGSARKLQVMAL AARLWRLLPFRRG AAP 

G SRLPAGTSG SRGHCGPCRFRG FEVMGNPGT 

FKRGLLLSALSYLGFETYQVISQAAVVHATA 

KVEEILEQADYLYESGETEKLYQLLTQYKESE 

DAELLWRLARASRDVAQLSRTSEEEKJCLLVY 

EALE YAKRA/L/EKNESS FASHKWYAICLSD V 

GDYEGIKAKIANAYIIKEHFEKAIELNPKDATS ' 

IHLMGIWCYTFAEMPWYQRRIA+NACLQLPP 

*FPPYEKALG\YFHRAEQVDPNFYSKNLLLLG 

KTYLKLHNKKLAAFWLMKAKDYPAHTEED 

KQIQTEAAQLLTSFSEKN 


791 

• 


2141 


A 

• 


6434 

- 


3 


1460 


IALLIVDGLAWDDQGGLALLHISPSKLIL*QDS 
SGMS/YVMVRCTITRAFFKSLLCHICQYSIGPQ | 
*VTVCPGQDACKE*KSTAN*GG*RE**PQVLFF > 
AFLSNPAVKFGRMSKKQRDSLYAEVQKHQQ \ 
RLQEQRQQQSGEAEALARVYSSSISNGLSNLN 1 
NETSGTYANGSVIDLPKSEGYYNWSGQPSP ; 
DQSGLDMT\GIKQIKQEPIYDLTSVPNLFTY\SS j 
FNN\GQLAPGlTVMTEIDRMQNnKSHLETCQY 
TMEELHQLAWQTHTYEEIKAYQSKSREALW 
QQCAIQITHAIQYVVEFAKRITGFMELCQNDQ 
ILLLKSGCLEWLVRMCRArNPLNHTVLFEO 




• 








— 


KYGGMQMFBCALGSDDLVNEAFDFAKNLCSL 

QLTEEEIALFSSAVLISPDRAWLIEPRKVQKLQ 

EKIYFALQHVIQPCNHLDDETLAKLIAKIPTITA 

VCNLHGEKLQVFKQSI^EIVNr^ 

NPDCATACK 


792 


2142 


A 


6440 


92 


781 


SRGTFRCFCRDFFPCFSNMRLFLWNAVLTLFV 

TSLIGALIPEPEVKIEVLQKPFICHRKTKGGDL 

MLVHYEGYLEKDGSLFHSTHKHNNGQPIWFT 

LGILEALKG WGPGA*K/DMC VGEKRKLIIPPA 

LGYGKEGKGKIPPESTLTFNIDLLEIRNGPRSH 

ESFQEMDLNDDWKLSKDEVKAYLBCKEFEKH 

GAVVNESHHDALVEDIFDKEDEDKDGFISAR 

EFTYKHDEL 


793 


2143 


A 


6446 


3201 

* 


152 


PRLKRLWTEEDGGARPEALGKIAPRTPAELG 

ARADQELVTALMCDLRRPAAGGMMDLAYV 

CEWEKWSKSTHCPSVPLACAWSCRNLIAFTM 

DLRSDDQDLTRMIHILDTEHPWDLHSIPSEHH 

EAITC\LEWDQSGFPGFLFSRWPTGQIK\CWS 

MGVSTLA\NSWE\SSVGSL\VEGGPHLWALS\ 

WT1 T-I\TvTf"l\ I~V T Af LT\ /X? Of" 1 AOOTT/TTT/TOnvv f V r?C 

W L,rt\lN O V KJ-./\J_,rl V b IvoUAoor ObftJ* o K\ V Kr o 

P\SLTLF\GGNAMEGWIAVTVSGLVTVSLLQ\P 

SGQVL\TST\ESLCRLRARVALADIAFTGGGNI 

WATADGSSA\SPVQFYKVCVSVVSEKCRIDT 

DILPSLFMRCTTDLNRKDKFPAITHLKFLARD 

MSEQVLLCASSQTSSIVECWSLRKEGLPVNNI 

FQQISPVVGDKQPTILKWRILSATNDLDRVSA 

V\ALPKLPISLTNTDLKVASDTQFYPGLGLAL 

AFHDGSVfflVHRLSLQTMAVFYSSAAPRPVD 

EPAMKRPRTAGPAVHLKAMQLSWTSLALVG 
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J 




IDSHGKLSVXLRLSPSMGHPLEVGLALRHLLFL 

LEYCMVTGYDWWDILLHVQPSMVQSLVEKL 

HEEYTRQTAALQQVLSTRILAMKASLCKLSP 

CTVTRVCDYHTKLFLIAISSTLKSLLRPHFLNT 

PDKSPGDRLTEICTKITDVDIDKVMINLKTEEF 

VLDMNTLQALQQLLQWVGDFVLYLLASLPN 

QPCPTSEPCPTSEPSPTSEPSPTSEPSSP*SLC\G 

SLLRPGHSFLRDGTSLGMLRELMVVIRIWGLL 

KPSCLPVYTATSDTQD SMSLLFRLLTKL WICC 

RDEGPASEPDEALVDECCLLPSQLLIPSLDWL 

PASDGLVSRLQPKQPLRLQFGRAPTLPGSAAT 

LQLDGLARAPGQPKJDHLRRLHLGACPTEEC 

KACTRCGCVTMLKSPNRTTAVKQWEQRWIK 

NC/L VRW ALV AG APQLPLSPAAPQLLL SYPSA 

APEPGCCKSHRSPWTLLGAVNLSPPCRAVEG 

RGPDACVTSRASEEAPAFVQLGPQSTHHSPRT 

PRSLDHLHPEDRP 


794 


2144 


A 


6490 


418 


585 


NGDKADLENESCRAQVLMPWPALWEAEGG 
GSIEPRDLRLQ*AVITPL\TPAWVTQ 


795 


2145 


A 


6499 


395 


1027 


KLLWLPPHSEQKRSPLYHPQGPSGTTPSAP\FS 

SHSPPPSLLQA\PSIAAFLRTHGHISASGPLRMP 

FPH/H*NAFLLVFPGQRSQLTS/PSHYLCREVFP 

DHHHHLCRLSLESSPLFHHRVLFCVPKQNVN 

STRAQIFCLFVHIVGCRCINTFPLHLFRLHLWL 

HFLQIPLCKKNKSVKLGKTWGRGCQSAAGS 

DTRVRAAVGAPGLPVEPLV 


796 


2146 


A 


6503 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYA 

DLQFQNSSEMEKIPEIGKFGEKAPPAPSHVWR 

PAALFLTLLCLLLLIGLGVLASMFHVTLKIEM 

KXMNKLQNISEELQRNISLQLMSNMNISNKIR 

NLSTTLQTIATKLCRELYSKEQEHKCKPCPRR 

WrWHKDSCYFLSDDVQTWQESKMACAAQN 

ASLLKINNKNALEFIKSQSRSYDYWLGLSPEE 

DS/YSWYESG*YNQ\PSAWVIRNAPDLNNMY 

CGYINRLYVQYYHCTYKQRMICEFCMANPVQ 

LGSTYFREA 


797 


2147 


A 


6507 


1 


881 


PGSTHASARSQVPRSAGEAAPHSRRPPGLLPH 

APRAASAQLEERMRDPHPGMTLQEGDCRGS 

QTVSLTMGTADSDEMAPEAPQHTHIDVHIHQ 

ESALAKLLLTCCSALRPRATQARGSSRLLVAS 

WVMQIVLGILSAVLGGFFYIRDYTLLVTSGA 

Al WTG A V AVL AG AAAFI YEKRGGT Y WALLR 

TLLALAAFSTAIAALKLWNEDFRYGYSYYNS 

ACRISSSSDWNTPAPTQSPEEVRRLHLCTSFM 

DMLKALFRTLQAMLLGVWILLLLASLTPLWL 

/SL/RGECSQPKG*VPKKRDQKEMLEVSGI*PG 

STHASARSQVPRSAGEAAPHSRRPPGLLPHAP 

RAASAQLEERMRDPHPGMTLQEGDCRGSQT 

VSLTMGTADSDEMAPEAPQHTHIDVI-IIHQES 

ALAKLLLTCCSALRPRATQARGSSRLLVASW 

VMQIVLGILSAVLGGFFYIRDYTLLVTSGAAI 

WTGAVAVLAGAAAFIYEKRGGTYWALLRTL 

LALAAFSTAIAALKLWNEDFRYGYSYYNSAC 

RISSSSDWNTPAPTQSPEEVRRLHLCTSFMDM 

LKALFRTLQAMLLGVWILLLLASLTPLWLYC 

WRMFPTKGVSP 


798 


2148 


A 


6528 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAP 
RFLV AF AYWNHYLSCTSPCSCYRPLCRJLNFG 
LNWENLALLVLTYVSSSEDF/TWVPG*GRSG 
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EVFPEGTGLPLPHSDLPTSWCGHSLQCGSQSS 

FPPAIHENAFIVFIASSLGHMLLTCILWRLTKK 

HTVSQEVDGLSLAGAPRQPRRKSRTSVLRIRV 

MVRWELSSNGNPGRGVLGLGLGLGNKLRW 

GQNLGL*HCVWWWETGE*KRWRLQMGIE* 

GVASRRQ*VRNSVRGLVCHNSSAPPMYMGFF 

SPTVFGGGVGG*LHVTFILHPPEVEAAGIPLLL 

GPSLPQRQGREHIWIL AAPACAPFHDR* WEP 

REIRPSP*ELGLRGEPTLSYPASCRVIRQPIP*D 

RKSYSWKQRLFUNFISFFSALAVYFRHNMYC 

EAGVYTIFAILEYTVVLTNMAFHMTAWWDF 

GNKELLITSQPEEKRF 


799 


2149 


A 


6529 


1 


874 


FFFFQRINFIEHSGSVSLLALACDLGWCEDWS 

CCLVQGGGDLVDWQTNHGEDEAGGDTDSV 

DEARCKESQQEAQENLREDLCLESFAKDKIL 

QIIEG SEREHEETRTKQAALDGEPLG GG QLT A 

VHLHPSKEQQGQEGGERQRGARTHHWRGW 

EKGRRVRLRPPSGKLRADQPVRKLGGPTPS/T 

ELPG LQPHAPTPHTA/PATPTYSPAPDTPNPPV 

RWKCPLPVEPRTRQLCRERTRKACPPKPRPPL 

GLPGDPTGPVTHHAPPVSPTGASGQERRAEP 

GAVSYAHASATK 


800 


2150 


A 


6544 


2 


662 


SAQRWAAVAGRWGCRLLALLLLVPGPGGAS 

EITFELPDNAKQCFYEDIAQGTKCTLEFQVITG 

GHYDVDCRLEDPDGKVLYKEMKKQYDSFTF 

TASKNGTYKFCFSNE\FSTFTHKTVYFDFQVG 

E\THLCFLVR/DRVSALTQMESACVSIHEALKS 

VIDYQTHFRJLREAQGRSRAEDLNTRVAYWSV 

GEALrLLVVSIGQVFLLKSFFSDKRTTTTRVGS 


801 


2151 


A 


6556 


1 


1319 


TPCMECDCGEGLREPQNLSGSQREPQTEGSM 
DGWRRMPRWGLLLLLWGSCTFGLPTDTTTF 














KRIFLKRMPSIRESLKERGVDMARLGPEWSQP 

MKRLTLGNTTSSVILTNYMDTQYYGEIGIGTP 

PQTFKWFDTGSSNVWVPSSICCSRLYTACVY 

HKLFDASDSSSYKHNGTELTLRYSTGTVSGFL 

SQDIITVGGITVTQMFGEVTEMPALPFMLAEF 

DGWGMGFIEQAIGRVTPIFDNIISQGVLKED 

VFSFYYNRDSENSQSLGGQIVLGGSDPQHYE 

GNFHYINLIKTGVWQIQMKGVSVGSSTLLCE 

DGCLALVDTGASYISGSTSSIEKLMEALGAKE 

KRLFDY WKCNEG PTLPPTFLFLL GGKDTPLT 

SADYLFQESYSSKKLSTLAIHAMYIPPPTGPTL 

VALGATFMRKFYTEFDRGNNPHGFALAR 


802 . 


2152 


A 


6567 


13 


6147 


MCLGRMGASSPRSPEPVGPPAPGLPFCCGGSL 

LAVWLLALPVAWGQCNAPEW\LPFARPTNL 

TDEFEFPIGTYLNYECRPGYSGRPFSIICLKNS 

VWTGAKDRCRRKSCRNPPDPVNGMVHVIKG 

IQFGSQIKYSCTKGYRLIGSSSATCIISGDTVIW 

DNETPICDRIPCGLPPTITNGDFISTNRENFHY 

GSWTYRCNPGSGGRKVFELVGEPSIYCTSND 

DQVGIWSGPAPQCIIPNKCTPPNVENGILVSD 

NRSLFSLNEWEFRCQPGFVMKGPRRVKCQA 

LNKWEPELPSCSRVCQPPPDVLHAERTQRDK 

DNFSPGQEVFYSCEPGYDLRGAASMRCTPQG 

DW SP AAPTCEVKSCDDFMGQLLNGR VLFP V ' 

NLQLGAKVDFVCDEGFQLKGSSASYCVLAG 

MESLWNSSVPVCEQIFCPSPPVIPNGRHTGKP 

LEVFPFGKA VN YTCDPHPDRGTS FDLIGESTIR 

CTSDPQGNGVWSSPAPRCGILGHCQAPDHFL 

FAKLKTQTNASDFPIGTSLKYECRPEYYGRPF 
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F=Phenylalanine, Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N^Asparagine, P=ProIine, 
Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possib!e nucleotide deletion, Y=possibIe 
nucleotide insertion 










i 
i 

i 




SITCLDNLVWSSPKDVCKRKSCKTPPDPVNG 

M\0-IVITDIQVGSRINYSCTTGHRLIGHSSAECI 

LSGNAAHWSTKPPICQRIPCGLPPTIANGDFIS 

TNRENFHYG S V VTYRCNPG SGG RKVFEL VGE 

PSIYCTSNDDQVGIWSGPAPQCnPNKCTPPNV 

ENGILVSDNRSLFSLNEVVEFRCQPGFVMKGP 

RRVKCQALNKWEPELPSCSRVCQPPPDVLHA 

ERTQRDKDNFSPGQEVFYSCEPGYDLRGAAS 

MRCTPQGDWSPAAPTCEVKSCDDFMGQLLN 

GRVLFPVNLQLG AK VDF VCDEGFQLKGS SAS 

YCVLAGMESLWNSSVPVCEQIFCPSPPVIPNG 

RHTGKPLEVFPFGKAVNYTCDPHPDRGTSFD 

LIGESTIRCTSDPQGNGVWSSPAPRCGILGHC 

QAPDHFLFAKLKTQTNASDFPIGTSLKYECRP 

EYYGRPFSITCLDNLVWSSPKDVCKRKSCKTP 

PDPVNGMVHVITDIQVGSRINYSCTTGHRLIG 

HSSAECILSGNTAHWSTKPPICQRIPCGLPPTI 

ANGDFISTNRJENFHYGSWTYRCNLGSRGRK 

VFELVGEPSIYCTSNDDQVGIWSGPAPQCIIPN 

KCTPPNVENGILVSDNRSLFSLNEWEFRCQP 

GFVMKGPRRVKCQALNKWEPELPSCSRVCQ 

PPPEILHGEHTPSHQDNFSPGQEVFYSCEPGY 

DLRGAASLHCTPQGDWSPEAPRCAVKSCDDF 

LGQLPHGRVLFPLNLQLGAKVSFVCDEGFRL 

KGSSVSHCVLVGMRSLWNNSVPVCEHIFCPN 

PPAILNGRHTGTPSGDIPYGKEISYTCDPHPDR 

GMTFNLIGESTIRCTSDPHGNGVWSSPAPRCE 

LSVRAGHCKTPEQFPFASPTIPINDFEFPVGTS 

LNYECRPGYFGKMFSISCLENLVWSSVEDNC 

RRKSCGPPPEPFNGMVHINTDTQFGSTVNYSC 

NEGFRLIGSPSTTCLVSGNNVTWDKKAPICEII 

SCEPPPTISNGDFYSNNRTSFHNGTWTYQCH 

TGPDGEQLFELVGERSIYCTSKDDQVGVWSS 

PPPRCISTNKCTAPEVENAIRVPGNRSFFSLTEI 

IRFRCQPGFVMVGSHTVQCQTNGRWGPKLPH 

CSRVCQPPPEILHGEHTLSHQDNFSPGQEVFY 

SCEPSYDLRGAASLHCTPQGDWSPEAPRCTV 

KSCDDFLGQLPHGRVLLPLNLQLGAKVSFVC 

DEGFRLKGRSASHCVLAGMKALWNSSVPVC 

EQIFCPNPPAILNGRHTGTPLGDIPYGKEVSYT 

CDPHPDRGMTFNLIGESTIRRTSEPHGNGVWS 

SPAPRCELPVGAACPHPPKIQNGHYIGGHVSL 

YLPGMTISYTCDPGYLLVGKGFIFCTDQGIWS 

QLDHYCKEVNCSFPLFMNGISKELEMKKVYH 

YGDYVTLKCEDGYTLEGSPWSQCQADDRWD 

PPLAKCTSRTHDALIVGTLSGTIFFILLIIFLSWI 

ILKHRKGNNAHENPKEVAIHLHSQGGS SVHP 

RTLQTNEENSRVLP 


803 


2153 


A 


6574 


2 


3233 


HGRSARLAAVPAEAMPGPRRPAGSRLRLLLL 

LLLPPLLLLLRG\SHAGNLTVAVVLPLANTSY 

PWSWAVRVGPAVELALAQVKARPDLLPGWT 

VRTVLGSSENALGVCSDTAAPLAAVDLKWE 

HNPAVFLGPGCVYAAAPVGRFTAHWRVPLL 

TAGAPALGFGVKDEYALTTRAGPSYAKLGDF 

VAALHRRLGWERQALMLYAYRPGDEEHCFF 

LVEGLFMRVRDRLNITVDHLEFAEDDLSHYT 

RLLRTMPRKGRVIYICSSPDAFRTLMLLALEA 

GLCGEDYVFFHLDIFGQSLQGGQGPAPRRPW 

ERGDGQDVSARQAFQAAKIITYKDPDNPEYL 

EFLKQLKHLAYEQFNFTMEDGLVNTIPASFH 
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T^hreonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=*Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














DG LLL YI Q A VTET LA H GGTVTD GEN ITQRM W 

NRSFQGVTGYLKIDSSGDRETDFSLWDMDPE 

NGAFRVVLNYNGTSQELVAVSGRKLNWPLG 

YPPPDIPKCGFDNEDPACNQDHLSTLEVLALV 

GSLSLLGILIVSFFIYRKMQLEKELASELWRVR 

WEDVEPSSLERHLRSAGSRLTLSGRGSNYGSL 

LTTEGQFQVFAKTAYYKGNLVAVKRVNRKR 

IELTRKVLFELKHMRDVQNEHLTRFVGACTD 

PPNICILTEYCPRGSLQDILENESITLDWMFRY 

SLTNDIVKGMLFLHNGAICSHGNLKSSNCW 

DGRFVLKITDYGLESFRDLDPEQGHTVYAKK 

LWTAPELLRMASPPVRGSQAGDVYSFGIILQE 

IALRSGVFHVEGLDLSPKEIIERVTRGEQPPFR 

PSLALQSHLEELGLLMQRCWAEDPQERPPFQ 

QIRLTLRKFNRENS SNILDNLLSRMEQ YANNL 

EELVEERTQAYLEEKRKAEALLYQILPHSVAE 

QLKRGETVQAEAFDSVTIYFSDIVGFTALSAE 

STPMQWTLLNDLYTCFDAVIDNFDVYKVET 

IGDAYMWSGLPVRNGRLHACEVARMALAL 

LDAVRSFRIRHRPQEQLRLRIGIHTGPVCAGV 

VGLKMPRYCLFGDTVNTASRMESNGEALVKI 

HLSS\ETKAVL\EEFGGFELELRGDVEMKGKG 

KVRTYWLLGERGSSTRG 


804 


2154 


A 


6585 


2 


3837 


DAPGRPPVRLPTMELEDGWYQEEPGGSGAV 

MSERVSGLAGSIYREFERLIVRYDEEWKELIP 

LVVAVLENLDSVFAQDQEHQVELELLRDDNE 

QLITQYEREKALRKHAEEKFIEFEDSQEQEKK 

DLQTRVESLESQTRQLELKAKNYADQISILEE 

REAELKKEYNALHQRHTEMIHNYMEHLERT 

KLHQLSGSDQLESTAHSRJRKERPISLGIFPLP 

AGDGLLTPDAQKGGETPGSEQWICFQELSQPR 








i 

j 

j 






SHTSLKDELSDVSQGGSKATTPASTANSDVA 

TIPTDTPLKEENEGFVKVTDAFNKSEISfCHIEV 

QVAQETRNVSTGSAENEEKSEVQAIIESTPEL 

DMDKDLSGYKGSSTPTKGIENKAFDRNTESL 

FEELSSAGSGLIGDVDEGADLLGMGREVENLI 

LENTQLLETKNALNIVKNDLIAKVDELTCEK 

DVLQGELEAVKQAKLKLEEKNRELEEELRKA 

RAEAEDARQKAKDDDDSDIPTAQRKRFTRVE 

MARVLMERNQYKERLMELQEAVRWTEMIR 

ASRENPAMQEKKRSSIWQFFSRLFSSSSNTTK 

KPEPPVNLKYNAPTSHVTPSVKKRSSTLSQLP 

GDKSKAFDFLSEETEASLASRREQKREQYRQ 

VKAHVQKEDGRVQAFGWSLPQKYKQVTNG 

QGENKMKNLPVPVYLRPLDEKDTSMKLWCA 

VGVNLSGGKTRDGGSVVGASVFYKDVAGLD 

TEGSKQRSASQSSLDKLDQELKEQQKELKNQ 

EELSSLVWICTSTHSATKVLHDAVQPGNILDS 

FTVCNSHVLCIASVPGARETDYPAGEDLSESG 

QVDKASLCGSMTSNSSAETDSLLGGITWGC 

SAEGVTGAATSPSTNGASPVMDKPPEMEAEN 

SEVDENVPTAEE\ATEATEGNAGSAEDTV\DIS 

QTGVYTEHVFTDPLGWQIPEDLSPVYQSSND 

SDAYKDQISVLPNEQDLVREEAQKMSSLLPT 

MWLGAQNGCLYVHSSVAQWRKCLHSIKLKD 

SILSI VHVKGIVL VAL ADGTLAIFHRG VDGQ W 

DLSNYHLLDLGRPIUISIRCMTVVHDKVWCG 

YRNKIYVVQPKAMKIEKSFDAHPRKESQVRQ 

LAWVGDGVWVSIRLDSTLRLYHAHTYQHLQ 

DVDJEPYVSKMLGTGKLGFSFVRITALMVSC 
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Amino acid sequence (A-Alanine C-Cysteine, 
D=Aspartic Acid, E«=GIutamic Acid, 
F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine } 
M=Methionine, N=Asparagine, P^Proline, 
Q=GIutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














NRLWVGTGNGVIISIPLTETVILHQGRLLGLR 
ANKTSGVPGNRPGSVIRVYGDENSDKVTPGT 
FIPYCSMAHAQLCFHGHRDAVKFFVAVPGQV 
ISPQSSSSGTDLTGDKGRGHLHRSLVVRRP 


805 


2155 


A 


6605 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQ 

SLKVVTKRGSADGCTDWSIDIKKYQVLVGEP 

VRIKCALFYGYIRTNYSLAQSAGLSLMWYKS 

SGPGDFEEPIAFDGSRMSKEEDSIWFRPTLLQ 

DSGLYACVIRNSTYCMKVSISLTVGENDTGL 

CYNSKMKYFEKAELSKSKEISCRDIEDFLLPT 

REPEILWYKECRTKTWRPSIVFKRDTLLIREV 

REDDIGNYTCELKYGGFWRRTTELTVTAPL 

TDKPPKLLYPMESKLTIQETQLGDSANLTCRA 

FFGYSGDVSPUYWMKGEKFIEDLDENRVWE 

SDI\KILKEHLGEQEVSISUVDSVEEGDLGNYS 

CYVENGNGRRHASVLLHKRELMYTVELAGG 

LGAILLLLVCLVTIYKCYKIEIMLFYRNHFGA 

EELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFIPDRDLIPTGT 

YIEDVARCVDQSKRLIIVMTPNYVVRRGWSIF 

ELETRLRNMLVTGEIKVILIECSELRGIMNYQE 

VEALKHTIKLLTVDCWHGPKCNKLNSKFWKR 

LQYEMPFKRIEPITHEQALDVSEQGPFGELQT 

VSAISMAAATSTALATAHPDLRSTFHNTYHS 

QMRQKHYYRSYEYDVPPTGTLPLTSIGNQHT 

YCNIPMTLINGQRPQTKSSREQNPDEAHTNSA 

ILPLLPRETSISSVIW 


806 


2156 


A 


6614 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSAL 

HSPAHRPPGFSVAQKPFGATYVWSSIINTLQT 

QVEVKKRRHRLKRHNDCFVGSEAVDVIFSHL 

IQNKYFGDVDIPRAKVVRVCQALMDYKVFE 

A VPTK VFGKDKKPTFEDS SCSL YRFTTIPNQD 

SQLGKENKLYSPARYADALFKSSDIRSASLED 

LWENLSLKPANSPHVNISTTLSPQVINEVWQE 

ETIGRLLQLVDLPLLDSLLKQQEAVPKIPQPK 

RQSTMVNSSNYLDRGILKAYSDSQEDEWLSA 

AIDCLEYLPDQMWEISRSFPEQPDRTDLVKE 

LLFDAIGRYYSSREPLLNHLSDVHNGIAELLV 

NGKTEIALEATQLLLKLLDFQNREEFRRLLYF 

MAVAANPSEFKLQKESDNRMVVKRIFSKAIV 

DNKNLSKGKTDLLVLFUMDHQKDVFIGPGT 

L\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEK'ITIDELLYLLKTLDEDSKLSA ! 
KEKICK\LLGQFYKCHPDIFIEHFGD j 


807 


2157 


A 


6615 


4198 


2094 


FGIVGTFALETDELDSDRDPAIFSLCDFGAMR 

PQILLLLALLTLGLAAQHQDKVPCKM/VKML 

CPDRVDKKVSCQVLGLLQVPSVLPPDTETLD 

LSGNQLRSILASPLGFYTALRHLDLSTNEISFL 

QPGAFQALTHLEHLSLAHNRLAMATALSAG 

GLGPLPRVTSLDLSGNSLYSGLLERLLGEAPS 

LHTLSLAENSLTRLTRHTFRDMPALEQLDLHS 

NVLMDIEDGAFEGLPRLTHLNLSRNSLTCrSD 

FSLQQLRVLDLSCNSIEAFQTAS\QPQAEFQLT 

WLDLRENKLLHFPDLAALPRLIYLNLSNNLIR 

LPTGPPQDSKGIHAPSEGWSALPLS\APSGNAS 

GRPLSQLLNLDLSYNEIELIPDSFLEHLTSLCFL 

NLSRNCLRTFEARRLGSLPCLMLLDLSHNALE 

TLELGARALG\SLR1 T LLLQGNALRDLPPYTFA 

NLASLQRLNLQGNRVSPCGGPDEPGP\SGCV\ 

AFSGITSLRSLSLVDNEIELLRAGAFLHTPLTE 



248 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 

09/496 

914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \-possible 
nucleotide insertion 








i 
i 


* 




LDLSSNPGLEVATGALGGLEASLEVLALQGN 

GLMVLQVDLPCFICLKRLNLAENRLSHLPAW 

TQAVSLEVLDLRNNSFSLLPGSAMGGLETSLR 

RLYLQGNPLSCCGNGWLAAQLHQGRVDVDA 

TQDLICRFSSQEEVSLSHVRPEDCEKGGLKNI 

NLIIILTFILVSAILLTTLAACCCVRRQKFNQQ 

YKA 


308 


2158 


A 


6619 


153 


1852 

• 


FKALSQYIYTNTHLEREAAFEVAILLRRMEEG 

ARHRNNTEKKHPGGGESDASPEAGSGGGGV 

ALKKEIGLVSACGIIVGNHGSGIFVSPKGVLEN 

AGSVGLALIVW1VTGFITWGALCYAELGVNI 

PKSGGDYFYVKDIFGGLAGFLRLWIAVLVIYP 

TNQAVIALTFSNYVLQPLFPTCFPPESGLRLLA 

AICLLLLTWVNCSSVRWATRVQDIFTAGKLL 

ALALTIIMGIVQICKGEYFWLEPKNAPENFQEP 

DIGLVALAFLQGSFAYGGWNFLNYWTEELV 

DP\YKNLVPRAIFISIP\LVTFVYVFANV/ALYVT 

AMSPQEL\LAS\NAVAVTFGEKLLGVMAWIM 

PISVALSTFGGVNGSLFTSSRLFFAGAREGHLP 

SVL AM 1HVKRCTPIPALLFTCISTLLMLVTSD 

MYTLINYVGFINYLFYGVTVAGQIVLRWKKP 

DIPRPIKINLLFPIIYLLFWAFLLVFSLWSEPVV 

CGIGLAIMLTGVPVYFLGVYWQHKPKCFSDFI 

ELLTLVSQKMCVWYPEVERGSGTEEANED 

MEEQQQPMYQPTPTKDKDVAGQPQP 


809 


2159 


A 


6621 


1041 


223 


QDSRKMLPSTSVNSLVQGNGVLNSRDAARH 

TAGAKRYKYLRRLFRFRQMDFEFAAWQMLY 

LFTSPQRVYRNFHYRKQTKDQWARDDPAFL 

VLLSIWLCVSTIGFGFVLDMGFFETIKLLLWV 

VLIDCVGVGLLIATLMWFISNKYLVKRQSRD 

YDVEWGYAFDVHLNAFYPLLVILHFIQLFFIN 














HVILTDTFIQYLVONTLWLVAVGYYIYVTFL — 

GYSVGLLFFS\ALPFLKNTVILLYPFAPLILLYG 

LSLALGWNFTHTLCSFYKYRVK 


810 


2160 


A 


6623 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAA 

QQVAEDKFVFDLPDYESINHVVVFMLGTIPFP 

EGMGGSVYFSYPDSNGMPVWQLLGFVTNGK 

PSAIFKISGLKSGEGSQHPFGAMNIVRTPSVAQ 

IGISVELLDSMAQQTPVGNAAVSSVDSFTQFT 

QKMLDNFYNFASSFAVSQ/VPDDTQ/RPSEMF 

IPANVVLKWYENFQRRTSTEPSLLENI1WIKIN 

F 


811 


2161 


A 


6627 


18 


3367 


LEG SLNTERAKY YLTITMPHFT VTK VEDPEEG 
AAASISQEPSLADIKARIQDSDEPDLSQNSITG 
. EHSQLLDDGHKKARNAYLNNSNYEEGDEYF 
DKNLALFEEEMDTRPKVSSLLNRMANYTNLT 
QGAKEHEEAENTTEGKKKPTKTPQMGTFMG 
VYLPCLQNIFGVILFLRLTWVVGTAGVLQAF 
AIVLICCCCTMLTAISMSAIATNGWPAGGSY 
FMISRALGPEFGGAVGLCFYLGTTFAAAMYIL 
GAIEIFLVYIVPRAAIFHSDDALKESAAMLNN 
M RV YGTAFL VLMVL V VFIG VRY VNKF ASLFL 
ACVIVSILAIY AG AIKS SFAPPHFPVCMLGNRT 
LSSRHIDVCSKTKEINNMTVPSKLWGFFCNSS 
QFFNATCDEYFVHNNVTSIQGIPGLASGIITEN 
LWSNYLPKGEIIEKPSAKSSDVLGSLNHEYVL 
VDITTSFTLLVGIFFPSVTGIMAGSNRSGDLKD 
AQKSIPIGTILAILTTSFVYLSNVVLFGACTEGV 
VLRDKFGDAVKGNLWGTLSWPSPWVIVIGS 
FFSTCGAGLQSLTGAPRLLQA1AKDNIIPFLRV 
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M=Methionine, N=Asparagine s P=Proline, 
Q^Glutamine, R=Arginine, S^erine, 
^Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/possible nucleotide deletion, V=possible 
nucleotide insertion 








i 

i 

t 

r 

i 






FGHSKANGEPTWALLLTAAIAELGILIASLDL 

VAPILSMFFLMCYLFVNLACALQTLLRTPNW 

RPRFRY YH WAL SFMGMSICL ALMFIS S WY YA 

I V AMVI AGMI YKYIEYQGAEKEWGDGIRGL S 

LSAARFALLRLEEGPPHTKNWRPQLLVLLKL 

DEDLHVKHPRLLTFASQLKAGKGLTIVGSVIV 

GNFLEN YGEAL A AEQTIKHLMEAEK VKGFCQ 

LVVAAKiREGlSHLIQSCGLGGMKHNTVVM 

G WPNG WRQS EDARA WKTFI GT VRVTTAAHL 

ALLVAKNISFFPSNVEQFSEGNIDVWWIVHDG 

GMLMLLPFLLK\QHKVWRKCSIRFF\TVAQLE 

DNSIQMKKDLATFLYHLRIEAEVEVVEMHDS 

DISAYTYERTLMMEQRSQMLRHMRLSKTER 

DREAQLVKDRNSMLRLTSIGSDEDEETETYQ 

EKVHMTWTKDKYMASRGQKAKSMEGFQDL 

LNMRPDQSNVRRMHTAVKLNEVIVNKSHEA 

KLVLLNMPGPPRNPEGDENYMEFLEVLTEGL 

ERVLLVRGGGSEVITIYS 


812 


2162 


A 


6628 


66 


640 


AVCTMSEMAELSELYEESSDLQMDVMPGEG 

DLPQMEVGSGSRELSLRPSRSGAQQLEEEGP 

MEEEEAQPMAAPEGKRSLANGPNAGEQPGQ 

VAGADFESEDEGEEFDDWEDDYDYPEEEQLS 

GAGYRVSAALEEADKMFLRTREPALDGGFQ 

MHYEKTPFDQLAFIEELF\SLMWNRLTEELG 

CDEIIDRE 


813 


2163 


A 


6630 


708 


1355 


AKMGAYKYIQELWRKKQSDVMRFLLRVRC 

WQYRQLSALHRAPRPTRPDKARRLGYKAKQ 

GY/VYIYIGFVFAVIYRIRVRRGGRKRPVPKG 

ATYGKPVHHGVNQLKFARSLQSVAEERAGR 

HCGALRVLNSYWVGEDSTYKFFEVILIDPFHK 

AIRRNPDTQWITKPVHKHREMRGLTSAGRKS 

RGLGKGHKFHHTIGGSRRAAWRRRNTLQLH 

RYR 


814 


2164 


A 


6635 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLR 

DSEDRSDSRAAQPAHDSGHGDDESPSTSSGT 

AGTS S VPELPGF YFDPEKKRYFRLLPGHNNCN 

PLTKESIRQKEMESKRLRLLQEEDRRKXIARM 

GFNASSMLRKSQLGFLNVTNYCHLAHELRLS 

CMERKKVQIRSMDPSALASDRFNLILADTNS 

DRLFTVNDVTVGGSKYGIINLQSLKTPTLKVF 

MHENLYFTNRKV\NSVCWASLNHLDSHILLC 

LMGLAETPGC ATLLPASLFVN SHPAGIDRPG\ 

MLCSFRIPGAW SC A WSLNIQ AMNCFSTGL SR 

RVLLTOWTGHRQSFGTNSDVLAQQFALMA 

PLLFNGCRSGEIFAIDLRCGNQGKGWKATRLF 

HDSAVTSVRILQDEQYLMASDMAGKJKLWD 

LRTTKCVRQYEGHVNEYAYLPLHVHEEEGIL 

VAVGQDCYTRIWSLHDARLLRTIPSPYPASKA 

DIPSVAFSSRLGGSRGAPGLLMAVGQDLYCY 

SYS 


815 


2165 


A 


6643 


659 


3282 


NKNILEVPSARTTRIMGDHLDLLLGWLMAG 

PVFGEPSCSFDGRIAFYRFCNLTQVPQVLNTTE 

RLLLSFNYIRTVTASSFPFLEQLQLLELGSQYT 

PLTIDKEAFRNLPNLR1LDLGSSKJYFLHPDAF 

QGLFHLFELRLYFCGLSDAVLKDGYFRNLKA 

LTRLDLSKNQIRSLYLHPSFGKLNSLKSIDFSS 

NQIFLVCEHELEPLQGKTLSFFSLAANSLYSR 

VSVDWGKCMNPFRNMVLEILDVSGNGWTV 

DITGNFSNAISKSQAFSLILAHHIMGAGFGFHN 

IKDPDQNTFAGLARSSVRHLDLSHGFVFSLNS 



250 



WO 01/57188 



PCT/US01/03800 





cpn in 
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cpn in 
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09/496 

914 


r rcQicieo 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


rrecucieu ena 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Ammo acia sequence (A— Alanine cysteine, 
D=Aspartic Acid, EKJIutamic Acid, 
F^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
QOhitamine, R=Arginine, S=Serine, 
T=Threonine s V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *= s Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 
















RWETLKDLKVLNLAYNKJNKJADEAFYGLD 

NLQVLNLSYNLLGELYSSNFYGLPKVAYIDL 

QKNHIAIIQDQTFKFLEKLQTLDLRDNALTT1H 

FIPSIPDIFLSGNKLVTLPKINLTANLIHLSENR 

LENLDILYFLLRVPHLQILILNQNRFSSCSGDQ 

TPSENPSLEQLFLGENMLQLAWETELCWDVF 

EGLSHLQVLYLNHNYLNSLPPGVFSHLTALR 

GLSLNSNRLTVLSHNDLPANLEILDISRNQLL 

A D\TDn\/I7\ J CI C\/T nTTUXn/CIPCPCT CTT7TXI11/I 

ArJNrDVr VoLo VLD1 1 HJNKrlLbCbLo I FJNWL 

NHTNVTIAGPPADIYCVYPDSLSGVSLFSLSTE 

GCDEEEVLKSLKJFSLFIVCTVTLTLFLMTILTV 

TKFRGFCFICYKTAQRLVFKDHPQGTEPDMY 

KYDAYLCFSSKDFTWVQNALLKHLDTQYSD 

QNRFNLCFEERDFVPGENRPVANIQDAIWNSR 

KIVCLVSRHFLRDGWCLEAFSYAQGRCLSDL 

NSALMVWGSLSQYQLMKHQSIRGFVQKQQ 

YUtWPEDLQDVGWFLHKLSQQILKKEKEKK 

KDNNIPLQTVATIS 


816 


2166 

• 


A 


6646 


1 

. 

i 


3811 


RDRAGVRPAGKQHAAAAFYDVGGDRPWDS 

GNTQLPPRNPVKANAMFGAGDEDDTDFLSPS 

GGARLASLFGLDQAAAGHGNEFFQYTAPKQP 

KKGQGTAATGNQATPKTAPATMSTPTILVAT 

AVHAYRYTNGQYVKQGKFGAAVLGNHTTR 

EYRILLY1SQQQPVTVARIHVNFELMVRPNNY 

STFYDDQRQNWSIMFESEKAAVEFNKQVCIA 

KCNSTSSLDAVLSQDLIVADGPAVEVGDSLE 

VAYTGWLFQNHVLGQVFDSTANKDKLLRLK 

LGSGKVIKGWEDGMLGMKKGGKRLLIVPPA 

CAVGSEGVIGWTQATDSILVFEVEVRRVKIA 

KDSGSDGHSVSSRDSAAPSPIPGADNLSADPV 

VSPPTSTPFKSGEPALRTKSNSLSEQLAfNTSPD- 




* 








s 




A VKAKLI SRMAKMGQPMLPILPPQLDSND SE1 

EDVNTLQGGGQPVVTPSVQPSLQPAHPALPQ 

MTSQAPQPSVTGLQAPSAALMQVSSLDSHSA 

VSGNAQSFQPYAGMQAYAYPQASAVTSQLQ 

PVRPLYPAPLSQPPHFQGSGDMASFLMTEAR 

QHNTEIRMAVSKVADKMDHLMTKVEELQKH 

SAGNSMLIPSMSVTMETSMIMSNIQRIIQENER 

LKQEILEKSNRIEEQNDKISELIERNQRYVEQS 

NLMMEKRNNSLQTATENTQARVLHAEQEKA 

KVTEELAAATAQVSHLQLKMTAHQKKETEL 

QMQLTESLKETDLLRGQLTKVQAKLSELQET 

SEQAQSICFKSEKQNRKQLELKVTSLEEELTDL 

RVEKESLEKNLSERKKKSAQERSQAEEEIDEI 

RKSYQEELDKLRQLLKKTRVSTDQAAAEQLS 

LVQAELQTQWEAKCEHLLASAKDEHLQQYQ 

EVCAQRDAYQQKLVQLQEKSVCFAVCLALQA 

QITALTKQNEQHIKELEKNKSQMSGVEAAAS 

DPSEKVKKTMNQVFQSLRREFELEESYNGRTI 

LOl 1MN 11KMV 1 L^LL<INv^fc(jili^cooobnEE 
FKAFFRPRRPSOFOSASA^flOPOAPT KTRFRP 

ESPMVPSEQVVEEAVPLPPQALTTSQDGHRR 

KLGDSEAEALSEIKDGSLPPELSCIPSHRVLGPP * 

TS1PPEPLGPVSMDSECEESLAASPMAAK\PDN 

PSGK\VCVREVAPDGPLQESSTRLSLTS\DPEE 

GDPLALGPESPGEPQPPQLKKDDVTSSTGPHK 

ELSSTEAGSTVAGAALRPSHHSQRSSLSGDEE 

DELFKGATLKALRPKAQPEEEDEDEVSMKGR 

PPPTPLFGDDDDDDDIDWLG 






817 


2167 


A 


6649 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEG 
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nucleotide 
location 
corresponding 
to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
ENAspartic Acid, EKjlutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine 3 K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q^Glutamine, R=Arginine, S=Serine, 
T^hreonine, V=Valinc ) W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, possible 
nucleotide insertion 














KS/ARNSQLRIVLVGKTGAGKSATGNSILGRK 

VFHSGTAAKSITKKCEKRSSSWKETELVVVD 

TPG IFDTE VPN AETSKEIIRCILLTSPGPHALLL 

VVPLGRYTEEEHKATEKILKMFGERARSFMIL 

IFTRKDDLGDTNLHDYLREAPEDIQDLMDIFG 

DRYCALNNKATGAEQEAQRAQLLGL1QRVV 

RENKEGCYTNRMYQRAEEEIQKQTQAMQEL 

HRVELEREKARIREEYEEKIREaEDKVEQEKR 

KKQMEKKLAEQEAHYAVRQQRARTEVESKD 

GILEL1MTALQIASFILLRLFAED 


818 


2168 


A 


6660 


357 

i 

i 


1890 


APSGSWTRVVLTLDPCSLRSRSPRSLLDPGMP 

GISARGLSHEGRKQLAVNLTRVLALYRSILDA 

YIIEFFMDNLWDTLPCSWQEALDGLKPPQLA 

TMLLGMPGEGEVVRYRSVWPLTLLALKSTA 

CALAFTRMPGFQTPSEFLENPSQSSRLTAPFR 

KHVRPKKQHEIRRLGELVKKLSDFT/GLHPGC 

RRGLRPGVHLSRFMALGLGLMVKSIEGDQRL 

VERAQRLDQELLQALEKEEKRNPQVVQTSPR 

HSPHHVVRWVDPTALCEELLLPLENPCQGRA 

RLLLTGLHACGVDLSVALLRHFSCCPEVVALA 

SVGCCYMKLSDPGGYPLSQWVAGLPGYELP 

YRLREGACHALEEYAERLQKAGPGLRTHCY 

RAALETVIRRARPELRRPGVQGIPRVHELKIEE 

YVQRGLQRVGLDPQLPLNLAALQAHLAQEN 

RVVAFFSLALLLAPLVETLILLDRLLYLQEQA 

LSP\GFHAELLPIFSPELSPRNLVLVATKMPLG 

QALSVLETEDS 


819 


2169 


A 


6661 


65 


2686 


SGSGHCLAEAASMGPWGWKLRWTVALLLA 

AAGTAVGDRCERNEFQCQDGKCISYKWVCD 

GSAECQDGSDESQETCLSVTCKSGDFSCGGR 

VNRCIPQFWRCDGQVDCDNGSDEQGCPPKTC 

SQDEFRCHDGKCISRQFVCDSDRDCLDGSDE 

ASCPVLTCGPASFQCNSSTCIPQLWACDNDPD 

CEDGSDEWPQRCRGLYVFQGDSSPCSAFEFH 

CLSGECIHSSWRCDGGPDCKDKSDEENCAVA 

TCRPDEFQCSDGNCIHGSRQCDREYDCKDMS 

DEVGCVNVTLCEGPNKFKCHSGECITLDKVC 

NMARDCRDWSDEPIKECGTNECLDNNGGCS 

HVCNDLKIGYECLCPDGFQLVAQRRCEDIDE 

CQDPDTCSQLCVNLEGGYKCQCEEGFQLDPH 

TKACKAVGSIAYLFFTNRHEVRKMTLDRSEY 

TSLIPNLR^VVALDTEVASNRIYWSDLSQRMI | 

CSTQLDRAHG V SS YDT VI SRDIQ APDGLA VD ! 

WIHSNIYWTDSVLGTVSVADTKGVKRKTLFR ! 

ENGSKPRAIVVDPVHGFMYWTDWGTPAKIK i 

KGGLNGVDIY SL VTENIQ WPNG1TLDLLSGRL 

YWVDSKLHSISSIDVNGGNRKTILEDEKRLAH 

PFSLAVFEDKVFWTDIINEAIFSANRLTGSDV 

NLLAENLLSPEDMVLFHNLTQPRGVNWCERT 

TLSNGGCQYLCLPAPQINPHSPKFTCACPDGM 

LLAR\DMRSCLTEG\EAAVATQETSTVRLKVS 

ST AVRTQH1"1 TRPVPDTSRLPGATPGLTT VEI 

VTMSHQALGDVAG\RGN\EKKPSSVRALSIVL 

PIV\LLVFLCLGVFLLWKNWRLKNINSINFDNP 

VYQKTTEDEVHICHNQDGYSYPSRQMVSLED 

DVA 


820 


2170 


A 


6666 


17 


4146 


ERGISSQIKGMKSGSGGGSPTSLWGLLFLSAA 
LSLWPTSGEICGPGIDIRNDYQQLKRLENCTVI 
EGYLHILLISKAEDYRSYRFPKLTVITEYLLLF 
RVAGLESLGDLFPNLTVIRGWKLFYNYALVIF 
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beginning 
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correspond! 
ng to first 
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peptide 
sequence 


rTcQicicu enu 
nucleotide 
location 
corresponding 
to last arnino 
acid residue 
of peptide 
sequence 


/vmino acia sequence (A— Alanine C^^Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, GKilycine, H^Histidine, 
I^Isoleucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
QKilutamine, R=Arginine, S=Serine, 
T=Threonine, V=V aline, W=Tryptophan, 
Y=Tyrosine, X=Unkno\vn, *=Stop codon, 
/possible nucleotide deletion, \=possible 
nucleotide insertion 




- 










w 

; 


EMTNLKDIGLYNLRNITRGVAIRJEKNADLCYL 
STVDW SLILD A V SNNYTVGNKPPKECGD LCP 

GTMEEKPMCEKTTINNEYNYRCWTTNRCQK 

MCPSTCGKRACTENNECCHPECL GSCS APDN 

DTACVACRHYYYAGVCVPACPPNTYRFEGW 

RCVDRDFCANILSAESSDSEGFVIHDGECMQE 

CPSGFIRNGSQSMYCIPCEGPCPKVCEEEKKT 

ICTIDSVTSAQMLQGCTIFKGNLLINIRRGNNIA 

SELENFMGLIEVVTGYVKIRHSHALVSLSFLK 

NLRLILGEEQLEGNYSFYVLDNQNLQQLWD 

WDHRNLTIKA GKMY F AFNPK LCVSEIYRMEE 

VTGTKGRQSKGDINTRNNGERASCESDVLHF 

TSTTTSKNRIIITWHRYRPPDYRDLISFTVYYK 

EAPFKNVTEYDGQDACGSNSWNMVDVDLPP 

NKDVEPGILLHGLICPWTQYAVYVKAVTLTM 

VENDHIRGAKSEILY1RTNASVPSIPLDVLSAS 

NSSSQLIVKWNPPSLPNGNLSYYIVRWQRQP 

QDGYLYRHNYCSKDKIPIRKYADGTIDIEEVT 

ENPKTEVCGGEKGPCCACPKTEAEKQAEKEE 

AEYRKVFENFLHNSIFVPRPERKRRDVMQVA 

NTTMS SRSRNTTAADT YNITDPEELETEYPFF 

ESRVDNKERTVISNLRPFTLYR1DIHSCNHEAE 

KLGCSASNFVFARTMPAEGADDIPGPVTWEP 

RPENSIFLKWPEPENPNGL1LMYEIKYGSQVE 

DQRECV SRQEYRK YGGAKLNRLNPGNYTARJ 

Q ATSLS GNG S WTDP VFFYVQ AKRYENFIHLII 

ALPVAVLLIVGGLVIMLYVFHRKKNNSRLGN 

GVLYASVNPEYFSAADVYVPDEWEVAREKIT 

MSRELGQGSFGMVYEGVAKGVVKDEPETRV 

AIKTVNEAASMRERIEFLNEASVMKJEFNCHH 

V VKJL.LU VVSvjGQPTL VIMELMTKGDLK3YLR 


















SLRPEMENNPVLAPPSLSKMIQMAGEIADGM 

AYLNANKFVHRDLAARNCMVAEDFTVKIGD 

FGMTRDIYETDYYRKGGKGLLPVRWMSPESL 

KDGVFTTYSDVWSFGWLWEIATLAEQPYQ 1 

GLSNEQVLRFVXMEGGLLDKPDNCPDMLFEL 

MRMCWQYNPKMRPSFLEIISSIKEEMEPGFRE 

VSFYYSEENKLPEPEELDLEPENMESVPLDPS 

DERQPYAHMNGGRKNERALPLPQSSTC 




821 


2171 


A 


6691 


106 


825 

* 


GRVLFRGCGVGHKGQVLMGTFILAQDWLSE 

SNHVFCVSSMLRLQKRLASSVLRCGKKKVW 

LDPNETNEIANANSRQQERKLIKDGLIIRKPVT 

VHSRARCRKNTLARRKGRHMGIGKRKGTAN 

ARMPEKVTWMRRMRILRRLLRRYRES/KRYR 

ESKKIDRIIMYHSLYLKVKGNVFKNKR1LMEH 

RREERLQAKKEEUKTLSKEEETKK 




822 


2172 


A 


6715 


772 


21 


DFRPGLLLPRKXKMFGFHKPKMYRSIEGC\CI 

SGAKSSSS\RFTDSKRYEK\DFQ\SCFGLHETR\ 

SGDI\CNA\CVLL\LKRWKKLPAGSKK\NWNH 

WDARAGPS\LKTTLKPKKVKTL\SGNRIK\ST 

QISKLQKEFKR\HNSDAHSTTS\SASP\AQSPLF 

TVNQFRWTGSDTGVGFPGSNRNHPVFSFLDL\ 

TYWKRQKICCGJUYKGRFGEVLIDTHLFKPCC 

SNKKA\AAEKPEEQGPEPLPISTQEWVTEVFM 




823 


2173 


A 


6727 


3 


4063 


PYLATLQLDSSLLIPPKYQTPPAAAQGQATPG 
NAGPL APN GS AAPP AGS AFNPTSN SSSTNP AA 
SSSASGSSVPPVSSSASAPGISQISTTSSSGFSGS 
VGGQNPSTGGISADRTQGNIGCGGDTDPGQS 
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correspondi 
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nucleotide 
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to last amino 
acid residue ■ 
of peptide 
sequence 


Amino acid sequence (A= Alanine C=(Jysteine ) 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalartine, G=Glycine, F^Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M-Methionine, N=Asparagine, P=Proline,, 
Q=Glutamine, R=Arginine, S=Serrne, 
T^Threonine, V=Valine, W-Tryptophan, 
Y-Tyrosine, X-Unknown. *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














SSQPSQDGQESNVPSVGSLADPDYLNTPQMN 

TPVTLNSAAPASNSGAGVLPSPATPRFSVPTP 

RTPRTPRTPRGGGTASGQGSVKYDSTDQGSP 

ASTPSTTRPLNSVEPATMQP1PEAHSLYVTLIL 

SDSVMNIFKDRNFDSCCICACNMNIKGADVG 

LYIPDSSNEDQYRCTCGFSAIMNRKLGYNSGL ! 

FLEDELDIFGKNSDIGQAAERRLMVMCQSTFL j 

PQVEGTKKPQEPPISLLLLLQNQHTQPFASLN 

FLDYISSNNRQTLPCVSWSYDRVQADNNDY 

WTECFNALEQGRQYVDNPTGGKVDEALVRS 

ATVHSWPHSNVLDISML SSQDWRMLLSLQP 

FLQDAIQKICRTGRTWENIQHVQGPLTWQQFH ! 

KMAGRGTYGSEESPEPLPIPTLLVGYDKDFLT 

ISPFSLPFWERLLLDPYGGHRDVAYIWCPEN 

EALLEGAKTFFRDLSAVYEMCRLGQHKPICK 

VLRDGIMRVGKTVAQJKLTDELVSEWFNQPW 

SGEENDNHSRLKLYAQVCRHHLAPYLATLQL 

DSSLLEPPKYQTPPAAAQGQATPGNAGPLAPN 

GSAAPPAGSAFNPTSNSSSTNPAASSSASGSSV 

PPVSSSASAPGISQISTTSSSGFSGSVGGQNPST 

GGISADRTQGNIGCGGDTDPGQSSSQPSQDG 

QESVTERER1GIPTEPDSADSHAHPPAWIYM 

VDPFTYAAEEDSTSGNFWLLSLMRCYTEMLD 

NLPEHMRNSFILQIWCQYMLQTMKDEQVFY 

IQYLKSMAFSVYCQCRRPLPTQIHIKSLTGFGP 

AASIEMTLKNPERPSPIQLYSPPFILAPIKDKQT 

ELGETFGEASQKYNVLFVGYCLSHDQRWLL 

ASCTDLHGELLETCYVNIALPNRSRRSKVSAR 

KIGLQKLWEWCIGIVQMTSLPWRVVIGRLGR 

LGHGELKDWSILLGECSLQTISKKLKDVCRM 

CGISAADSPSILSACLVAMEPQGSFWMPDAV 

TMGSVFGRSTALNMQSSQLNTPQDASCTHIL 

VFPTSSTIQVAPANYPNEDGFSPNNDDMFVDL 

PFPDDMDNDIGILMTGNLHSSPNSSPVPSPGSP 

SGIGVGSHFQHSRSQGERLLSREAPEELKQQP 

LALGYFVSTAKAENLPQWFWSSCPQAQMQC 

PLFLKASLHHHISVAQTDELLPARNSQRVPHP 

LDSKTTSDVLRFVLEQ YNALS WLTCNPATQD 

RTSCLPVHFVVLTQLYNAIMNIL 


824 


2174 


A 


6732 


2440 


365 


VEEGLGRRRTPPGGRRGPVTPARPGPDSVRR 

RLLPPSSAAAFSSHRHNLLCSRRRGGGGGGG 

GGGGGTIKRPGITGPTAATSPSGEPGNAASAP 

LSLLSPFPGQTTYQHPGVAEPSAYGGRDVAC 

ASLVFGRLQHRGGDRKRGLLGRSSGDAASD 

QPFRCRSGSTAGRLVKQMDFTEAYADTCSTV 

GLAAREGNVKVLRKLLKKGRSVDVADNRG 

WMPIHEAAYHNSVECLQMLINADSSENYIKM 

KTFEGFCALHLAASQGHWKTVQILLEAGADP 

NATTLEETTPLFL A VENGQ FDVLRLLLQHGAN 

VNGSHSMCGWNSLHQASFQENAEIIKLLLRK 

GANKECQDDFGITPLFVAAQYG\KLESL\SILIS 

SGVANVNCQALDKATPLFIAAQEGHTKCVELL 

LSSGADPDLYCNEDSWQLPIHAAAQMGHTK1 

LDLLIPLTNRACDTGLNKVSPVYSAVFGGHE 

DCLEILLRNGYSPDAQACLVFGFSSPVCMAFQ 

KDCEFFGIVNILLKYGAQINELHLAYCLKYEK 

FSIFRYFLRKGCSLGPWNHJYEFVNHAIKAQA 

KYKEWLPHLLVAGFDPLILLCNSWIDSVSIDT 

LIFTLEFTOWKTLAPAVERMLSARASNAWIL 

QQHIATVPSLTHLCRLEIRSSLKSERLRSDSYIS 
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Predicted 

beginning 
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correspondi 

ng to first 

amino acid 
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sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
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of peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I-lsoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagjne, P=Proline, 
QOlutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan s 
Y=Tyrosine, X=Unknown. *=Stop codon, 
A=possible nucleotide deletion, Y=possible 
nucleotide insertion 


t 

i 

\ 

* 

w 

t 

t 

; ( 

* 

* t 














QLPLPRSLHNYLLYEDVLRMYEVPELAA1QD 
G 


825 


2175 


A 


6735 


in 


1252 


RIMGLFDRGVQMLLTTVGAFAAFSLMTIAVG 

TDYWLYSRGVCKTKSVSENETSKKNEEVMT 

HSGLWRTCCLEGNFKGLCKQIDHFPEDADYE 

ADTAEYFLRAVRASSIFPILSVILLFMGGLCIA 

ASEFYKTRHNIILSAGIFFVSAGLSNllGnVYIS 

ANAGDPSKSDSKKNSYSYGWSFYFGALSFI1A 

EMVGVLAVHMFIDRHKQLRATARA\TDYLQ 

ASAITRIPSYRYRYQRRSRSSSRSTEPSHSRDA 

SPVGIKGFKTLPSTEISNfYTLSRDPLKAATTPT 

ATYNSDRDNSFLQVHNCIQKENKDSLHSNTA 

NRRTTPV 


826 


2176 


A 


6744 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNIT" 

TEDCPGMMLWRYPEPRGLTLVRITPVPFNTT 

EDPDISTADLGDVLQDPCSLEYWDELQKVFV 

AFREFNLSESKVCELQLPDINLVNDQKKLVSS 

DLWRIVLNSSQNGADDQSSASESGSQSTCDPL 

VTPTALAACTRVDSCFTPWFVPSLCVSFQFAH 

LEFHLCHHLDQLGTAAPQYLQPFVSDRNMPS 

ELEYMIVSFREPHMYLRQWNNGSVCQEIQFL 

AQADCKLLECRNVTMQSWKPFSIFGQMAVS 

SDWEKLLX)CTVr\^SWVNLGQHVVHSLNT 

AIQAWQQNKCPEVEELVFSHFVICNDTQETL 

RFGQVDTDENILLASLHSHQYSWRSHKSPQL 

LHICIEGWGNWRWSEPFSVDHAGTFIRTIQYR 

GRTASLI1KVQQLNGVQKQIIICGRQ1ICSYLSQ 

SIELKVVQHYIGQDGQAWREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLE 

SKAPEYSIVIQVPSSNSSHYVWCTVLTLEPNS 

QVQQRMIVFSPLFIMRSHLPDPIIIHLEKRSLGL 
















SETXjUPGKGQEKPLQNIEPDLVHHLTFQAREE 

YDPSDCAVPISTSLIICQIATKVHPGGTVNQILD 

EFYGPEKSLQPIWPYNKKDSDRNEQLSQWDS 

PMRVKLSIWKPYVRTLLIELLPWALLINESKW 

DLWLFEGEKIVLQVPAGKI1IPPNFQEAFQIGIY 

WANTNTVHKSVAIKLVHNLTSPKWKDGGNG 

EWTLDEEAFVDTEIRLGAFPGHQKLCQFCIS 

SMVQQGIQIIQIEDKTTIINNTPYQIFYKPQLSV 

CNPHSGKEYFRVPDSATFSICPGGEQPAMKSS 

SLPCWDLMPDISQSVLDASLLQKQIMLGFSPA 

PGADSSQCWSLPAIVRPEFPRQSVAVPLGNFR 

ENGFCTRAIVLTYQEHLGVTYLTLSEDPSPRV 

IIHNRCPVKMLIKENIKDIPKFEVYCKKIPSECS 

IHHELYHQISSYPDCKTKDLLPSLLLRVEPLDE 

VTTEWSDAIDINSQGTQWFLTGFGYVYVDV 

VHQCGTVFITVAPEGKAGPILTNTNRAPEKIV 

TF/KMFITQLSLAVFDDLTHHKASAELLRLTL 

DNIFLCVAPGAGPLPGEEPVAALFELYCVEIC 

CGDLQLDNQL YNKSNFHF A VL VCQGEKAEPI 

QCSKMQSLLISNKELEEYKEKCFIKLCITLNEG 

KSILCDINEFSFELKPARLYVEDTFVYYIKTLF 

DTYLPNSRLAGHSTHLSGGKQVLPMQVTQH 

ARALVNPVKLRKLVIQPVNLLVSIHASLKLYI 

ASDHTPLSFSVFERGPIFTTARQLVHALAMHY 

AAGALFRAGWVVGSLDILGSPASLVRSIGNG 

VADFFRLPYEGLTRGPGAFVSGVSRGTTSFVK 

HI SKGTLTSITNLATS LARNMDRLSLDEEHYN 

RQEEWRRQLPESLGEGLRQGLSRLGISLLGAI 

AGIVDQPMQNFQKTSEAQASAGHKAKGVISG 


t 

f 

t 

* 
J 
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VGKGIMGVFTKPIGGAAELVSQTGYGILHGA 

GLSQLPKQRHQPSDWHADQAPNSHVKYVW 

KMLQSLGRPEVHMALDVVLVRGSGQEHEGC 

LLLTSEVLFVVSVSEDTQQQAFPVTEIDCAQD 

SKQNNLLTVQLKQPRVACDVEVDGVRERLSE 

QQYNRLVDYITKTSCHLAPSCSSMQIPCPWA 

AEPPPSTVKTYHYLVDPHFAQVFLSKFTMVK 

NKALRKGFP 


827 


2177 


A 


6748 


2 


1662 


FVGAPRRGNPFGSPGNPGRHQGPCHRPRGTK 

ASGVSPTLWRPQAAATGLEMPSSGRALLDSP 

LDSGSLTSLDSSVFCSEGEGEPLALGDCFTVN 

VGGSRFVLSQQALSCFPHTRLGKLAVVVASY 

RRPGALAAVPSPLELCDDANPVDNEYFFDRS 

SQAFRYVLHYYRTGRLHVMEQLCALSFLQEI 

QYWGIDELSIDSCCRDRYFRRKELSETLDFKK 

DTEDQESQHESEQDFSQGPCPTVRQKLWNIL 

EKPGSSTAARIFGVISIIFVGVSIINMALMSAEL 

SWLDLQLLEILEYVCISWFTGEFVLRFLCVRD 

RCRFLRXVPNITDLLAILPFYITLLVESLSG\SQT 

TQEL\ENVGAHCPGCLRLLRAL\RMLKAWGR 

HSTGLRSLGMTITQCYEEVGLLLLFLSVGISIF 

STVEYFAEQSIPDTTFTSVPCAWWWATTSMT 

TVGYGDIRPDTTTGKIVAFMCILSGILVLALPI 

AIINDRFSACYFTLKLKEAAVRQREALKKXTK 

NIATDSYISVNLRDVYARSIMEMLRLKGRER 

ASTRSSGGDDFWF 


828 


2178 


A 


6786 


5672 


1360 


GTHPASSGPVPLPPAAVSAATREELGEPVPFV 

TASSGFQSMHSSNPKVRSSPSGNTQSSPKSKQ 

EVMVRPPTVMSPSGNPQLDSKFSNQGKQGGS 

ASQSQPSPCDSKSGGHTPKALPGPGGSMGLK 

NGAGNGAKGfCGKRERSISADSFDQRDPGTPN 

DDSDIKECNSADHIKSQDSQHTPHSMTPSNAT 

APRSSTPPHGQTTATEPTPAQKTPAKVVYVFS 

TEMANKAAEAVLKGQVETIVSFHIQNISNNK 

TERSTAPLNTQISALRNDPKPLPQQPPAPANQ 

DQNS SQNTRLQPTPPIPAPAPKPAAPPRPLDRE 

SPGVENKLIPSVGSPASSTPLPPDGTGPNSTPN 

NRAVTPVSQGSNSSSADPKAPPPPPVSSGEPPT 

LGENPDGLSQEQLEHRERSLQTLRDIQRMLFP 

DEKEFTGAQSGGPQQNPGVLDGPQKKPEGPI 

QAMMAQSQSLGKGPGPRTDVGAPFGPQGHR 

DVPFSPDEMVPPSMNSQSGT1GPDHLDHMTP 

EQIAWLKLQQEFYEEKRRKPEQVWQQCSLQ 

DMMVHQHGPRGWRGPPPPYQMTPSEGWAP 

GGTEPFSDGINMPHSLPPRGMAPHPNMPGSQ 

MRLPGFAGMINSEMEGPNVPNPASRPGLS GV 

SWPDDVPKIPDGRNFPPGQGIFSGPGRGERFP 

NPQGLSEEMFQQQLAEKQLGLPPGMAMEGIR 

PSMEMNRMIPGSQRHMEPGNNPIFPRIPVEGP 

LSPSRGDFPKGIPPQMGPGRELEFGMVPSGM 

KGDVNLNVNMG SNSQMIPQKMREAG AGPEE 

MLKLRPGGSDMLPAQQKMVPLPFGEHPQQE 

YGMGPRPFLPMSQGPGSNSGLRNLREPIGPDQ 

RTOSRL SHMPPLPLNPSSNPTSLNTAPPVQRG 

LGRKPLDISVAGSQVHSPGINPLKSPTMHQVQ 

SPMLGSPSGNLKSPQTPSQLAGMLAGPAAAA 

SIKSPPVLGSAAASPVHLKSPSLPAPSPGWTSS 

PEPPLQSPGIPPNHKAPLTMASPAMLGNVESG 

GPPPPTASQPASVNIPG\SLPSSTPYTMPPEPTL 

SQNPLSIM\MSRVMSKFAM\PS\SNPGYNHDAI 
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KWASSDDDSPPARSPNU'SMNNMPGMGINT 

QNPRISGPNPWPMPTLSPMGMTQPLSHSNQ 

MPSPNAVGPNIPPHGVPMGPGLMSHNPIMGH 

GSQEPPMVPQGRMGFPQGFPPVQSPPQQVPFP 

HNGPSGGQGSFPGGMGFPGEGPLGRPSNLPQ 

SSADAALCKPGGPGGPDSFTVLGNSMPSVFT 

DPDLQEVIRPGATGiPEFDLSRIIPSEKPSQTLQ 

YFPRGEVPGRKQPQGPGPGFSHMQGMMGEQ 

APRMGLALPGMGGPGPVGTPDIPLGTAPSMP 

GHNPMRPPAFLQQGMMGPHHRMMSPAQST 

MPGQPTLMSNPAAAVGMIPGKDRGPAGLYT 

HPGPVGSPGMMMSMQGMMGPVNRTS 


S29 


2179 


A 


6797 


433 


3 


ASFFNFSICICKJILEVGPPVGHPAHDDVGGRH 

GPGGR/GSRSPRSLQCAPGGGRRSGCPAGSSP 

ASTCPPSPGGSGADRFGPSPPPPSREAAPTAG 

AAASSTSSGASCPPVPASSRWGVRSRTRSGSG 

GEREPRDRPSERPRLV 


830 


2180 


A 


6800 


3 


1911 


LPERAFGPRTPRAPRJRRRRRIXLSPPPRPPPPL 

DREPRAPGPWLCPSRAGTAQDPARIRERRGR 

VAGGAAGPAMELRARGWWLLCAAAALVAC 

ARGDPASKSRSCGEVRQIYGAKGFSSSVDVPQ 

AEISGEHLRJCPOGYTCCTSEMFFNLANRSHA 

ELETALRDS SRVLQAMLATQLRSFDDHFQHL 

LNDSERTLQATFPGAFGELYTQNARAFRDLY 

SELRLYYRGANLHLEETLAEFWARLLERLFK 

QLHPQLLLPDDYLDCLGKQAEALRPF\GEAP\ 

RELRLRATVRAVFVAARVSFVQGLGVASVDWR 

KVAQVPLG\PEC\SRAVIEAGSYC/ALHCVGVP 

GARPCPDYCRNVLKGCLANOADLDAEWRNT 

LDSMVLITDKFWGTSGVESVIGSVHTWLAEA 

INALQDNRDTLTAKVIQGCGNPKVNPQGPGP 














EEKRRRGKLAPRERPPSGTLEKLVSEAKAQL 

RDVQDFWISLPGTLCSEKMALSTASDDRCWN 

GMARGRYLPEVMGDGLANQINNPEVEVDIT 

KPDMTIRQQIMQLKIMTNRLRSAYNGNDVDF 

QDASDDGSGSGSGDGCLDDLCGRJCVSRKSSS 

SRTPLTHALPGLSEQEGQKTSAASCPQPPTFL 

LPLLLFLALTVARPRWR 


831 

• 


2181 


A 


6808 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEA 

EGRLREKLFSGYDSSVRPAREVGDRVRVSVG 

LILAQLISLNEKDEEMSTKVYLDLEWTDYRLS 

WDPAEHDGIDSLRITAESVWLPDWLLNNND 

GNFDVALDISVWSSDGSVRWQPPGIYRSSCS 

IQVTYFPFDWQNCTMVFSSYSYDSSEVSLQT 

GLGPDGQGHQEIHIHEGTFIENGQWENIHKPS 

RLIQPPGDPRGGREGQRQEVIFYLIIRRKPLFY 

LVNVIAPCILITLLAIFVFYLPPDAGEKMGLSIF 

ALLTLTVFLLLLADKVPETSLSVPHIKYLMFT 

MVLVTFSVILSVWLNLHHRSPHTHQMPLWV 

RQIFIHKLPLYLRLKRPKPERDLMPEPPHCSSP 

GSGWGRGTDEYFIRKPPSDFLFPKPNRFQPEL 

SAPDLRRFIDGPNRAVALLPELREVVSSISYIA 

RQLQEQEDHDALK£DWQFVAMVVDRLFL W 

TFIIFTSVGTLVVIFLDATYHLPPPDPFP 


832 


2182 


A 


6824 


71 


1079 


ETMAKNPPENCEDCHILNAEAFKSKKICKSLK 

ICGLWGILALTLIVLPWGSKHFWPEVPKKAY 

DMEHTFYSNGEKKKIYMEIDPVTRTEIFRSGN 

GTDETLEVHDFKNGYTGIYFVGLQKCFIKTQI 

KVIPEFSEPEEEIDENEEITTTFFEQSVIWVPAE 

KPIENRDFLKNSKJLEICDNVTMYW\INPTL\IS 
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< 




GTFAKQLHHNFAFIILVSELQDFEEEGEDLKFP 
ANEKKGIEQNEQWVVPQVKVEKTRHARQAS 
EEELPIND YTENGIEFDPMLDERG YCC I YCRR 
GNRYCRRVCEPLLGYYPYPYCYQGGRVICRV 
IMPCNWWVARMLGRV 


833 


2183 


A 


6846 


116 

i 


602 


EAEGEQVCGAKCCGDAPHVENREEETARIGP 

GVMESKEERALNNLIVENVNQENDEKDEKE 

Q VANKGEPL ALPLN V SEYC VPRGNRRRFRVR 

QPILQYRWDIMHRLGEPQARMREENMERIGE 

EVRQLMEKLREKQLSHSLRAVSTDPPHHDHH 

DEFC\LMP 


834 


2184 


A 


6851 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSR 

GSREESPAPSRAPASASLWRRLVVVEAKMAA 

HAAAAAQAAAAQAAHAEAADSWYLALLGF 

AEHFRTSSPPKIRLCVHCLQAVFPFKPPQRIEA 

RTHLQLGSVLYHHTKNSEQARSHLEKAWLIS 

QQIPQFEDVKFEAASLLSELYCQENSVDAAKP 

LLRKAIQISQQTPYWHCRLLFQLAQLHTLEKD 

LVSACDLLGVGAEYARVVGSEYTRALFLLSK 

GMLLLMERKLQEVHPLLTLCGQIVENWQGN 

PIQKESLRVFFLVLQVTHYLDAGQVKSVKPC 

LKQLQQCIQTISTLHDDEILPSNPADLFHWLP 

KEHMCVLVYLVTVMHSMQAGYLEKAQKYT 

DKALMQLEKLKMLDCSPILSSFQVILLEHIIM 

CRLVTGHKATALQEISQVCQLCQQSPRLFSN 

HAAQLHTLLGLYCVSVNCMDNAEAQFTTAL 

RLTNHQELWAFIVTNLASVYIREGNRHQEVV\ 

LYSLLERINPDHSFPVSSHCLRAAAFYVRGLF 

SFFQGRYNEAKRFLRETLKMSNAEDLNRLTA 

CSLVLLGHIFYVLGNHRESNNMWPAMQLAS 

KIPDMSVQLWSSALLRDLNKACGNAMDAHE 

AAQMHQNFSQQLLQDHIEACSLPEHNLITWT 

DGPPPVQFQAQNGPNTSLASLL 


835 


2185 


A 


6855 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCL 

SVSGIGGFLVSLSSRMKLQTLAVSVTALKFWS 

AYVPCQTQDRDALRLTLEQIDLIRRMCASYSE 

LELVTSAKALNDTQKLACLIGVEGGHSLDNS 

LSILRTFYMLGVRYLTLTHTCNTPWAESSAK 

GVHSFYNNISGLTDFGEKWAEMNRLGMMV 

DLSHVSDAVARRALEVSQAPVIFSHSAARGV 

CNSARNVPDDILQLLEEERWAFVMVSLFHGE ! 

LIQWQPIRPMCSTVADHFDHIKAVMGSKFIGI 

GGDYDGAGK YRKKTTCKAP WRTSSRMS S 


836 


2186 


A 


6862 


315 


11 


PPRSRPSCWRKKVGPGRPWWWGGTGPPGQG 
RPEIRLLPLPMTG ACGAVAASRTGSSGPG/S SL 
PNGHGGKGSGLANGLAGNP\GHLGLGSSFGT 
GPGSGRPPP 


837 


2187 


A 


6863 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTT 

APFPGLVQRRSRLLIVSQVRYFLKNKVSPDLC 

NEDGLTALHQCCIDNFEEIVKLLLSHGANVN 

AKDNELWTPLHAAATCGHINLVKILVQYGA 

DLLAVNSDGNMPYDLCEDEPTLDVIETCMAY 

QGITQEKINEMRVAPEQQMIADIHCMIAAGQ 

DLDWIDAQGATLLHIAGANGYLRAAELLLDH 

GVRVDVKDWDGWEPLHAAAFWGQMQMAE 

LLVSHGAN\LNARTSMDEMPIDLCEEEEFKVL 

LLELK\HKHDVIMKSQLRHKSSLSRRTSHRQA 

S/SVGKVVRRTQPVGTGPNL\YRKEYE/GEEAI 

LWQRSA\AEDQRTSTYNGDIRETVRTDQENKD 
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PNPRLEK\PVLLSEFPTKIPRGELDMPVENGLR 

APVSAYQYALANGDVWKVHEVPDYSMAYG 

NPGVADATPPWSSYKEQSPQTLLELKRQRAA 

AKLLSHPFLSTHLGSSMARTGESSSEGKAPLI 

GGRTSPYSSNGTSVYYTVTSGDPPLLKFKAPI 

EEMEEKVHGCCRIS 


i 

t 

i 


838 


21g8 


A 


6865 


: 6291 

i 


739 

i 

> 


AGPLEPRVQGAMALQLWALTLLGLLGAGAS 

LRPRKLDFFRSEKELNHLAVDEASGVVYLGA 

VNALYQLDAKLQLEQQVATGPVLDNKKCTP 

P1EASQCHEAEMTDNVNQLLLVDPPRKRLVE 

CGQLLKGACALRALSNISLRLFYEDGSGEKSF 

VASNDEGVATVGLVSSTGPGGDRVLFVGKG 

NGPHDNGIIVSTRLL DRTDSREAFEA YTDHAT 

YKAGYLSTNTQQFVAAFEDGPYVFFVFNQQD 

KHPARNRTLLARMCREDPNYYSYLEMDLQC 

RDPDIHAAAFGTCLAASVAAPGSGRVLYAVF 

SRD SRSS GGPGAGLCLFPLDEVHAKMEANRN 

ACYTGTREARDIFYKPFHGDIQCGGHAPGSSK 

SFPCGSEHLPYPLGSRDGLRGTAVLQRGGLN 

LTAVTVAAENNHTVAFLGTSDGRILKVYLTP 

DGTSSEYDSILVEINKRVKRDLVLSGDLGSLY 

AMTQDKVFRLPVQECLSYPTCTQCRDSQDPY 

CGWC V VEGRCTRKAECPRAEEA SH WL WSRS 

KSCVAVTSAQPQNMSRRAQGEVQLTVSPLPA 

LSEEDELLCLFGESPPHPARVEGEAVICNSPSS 

IPVTPPGQDHVAVTIQLLLRRGNIFLTSYQYPF 

YDCRQAMSLEENLPCISCVSNRWTCQWDLR 

YHECREASPNPEDGIVRAHMEDSCPQFLGPSP 

LVIPMNHETDVNFQGKNLDTVKGSSLHVGSD 

LLKFMEPVTMQESGTFAFRTPKL SHD ANETL 

PI .Hl-YVKS YGKNIDSKLHVTL YDCSFGRSDC 


- 














SLCRAANPDYRCAWCGGQSRCVYEALCNTT 

SECPPPVrTRIQPETGPLGGGIRITILGSNLGVQ 

AGDIQRISVAGRNCSFQPERYSVSTRIVCVIEA 

AETPFTGG VEVDVFGKLGRSPPNVQFTFQ QP 

KPLSVEPQQGPQAGGTTLTIHGTHLDTGSQED 

VRVTLNGVPCKVTKFGAQLQCVTGPQATRG 

QMLLEVSYGGSPVPNPGIFFTYRENPVLRAFE 

PLRSFASGGRSINVTGQGFSLIQRFAMVVIAEP 

LQSWQPPREAESLQPMTVVGTDYVFHNDTK 

WFLSPAVPEEPEAYNLTVL1EMDGHRALLRT 

EAGAFEYVPDPTFENFTGGVKKQVNKLIRAR 

GTNLNKAMTLQE AE AFV G AERCTMKTLTET 

DLYCEPPEVQPPPKRRQKRDTTHNLPEFIVKF 

GSREWVLGRVEYDTRVSDVPLSLILPLVIVPM 

VWIAVSVYCYWRKSQQAEREYEKIKSQLEG 

LEESVRDRCKXEFTDLMIEMEDQTNDVHEAG 

IPVLDYKTYTDRVFFLPSKDGDKDVMITGKL 

DIPEPRRPWEQALYQFSNLLNSKSFLINFIHT 

L\ENQPEFSARAKVYFASLLTVALHGKLEYYT 

DIMHTLFLELLEOYVVAKNPKLMLRRSFTVV 

ERMLSNAVMSICLYQYLKDSAGEPLYKLFKAI 

KHQVEKGPVDAVQKKAKYTLNDTGLLGDD 

VEYAPLTVSVIVQDEGVDAIPVKVLNCDTISQ 

VKEKIIDQVYRGQPCSCWPRPDSWLEWRPG 

STAQILSDLDLTSQREGRWKRVNTLMHYNVR 

DGATULSKVGVSQQPEDSQQDLPGERHALL 

EEENRVWHLVRPTDEVDEGKSKRGSVKEKE 

RTKAITEIYLTRLLSVKGTLQQFVDNFFQSVL 

APGHAVPPAVKYFFDFLDEQAEKHNIQDEDTI 


■ 
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HI WKTNSLPLRFWVNILKNPHFIFDVHVHEVV 

DASLSV1AQTFMDACTRTEHKLSRDSPSNKLL 

YAKEISTYKKMVEDYYKGIRQMVQVSDQDM 

NTHLAEISRAHTDSLNTLVALHQLYQYTQKY 

YDEIINALEEDPAAQKMQLAFRLQQLAAALE 

NKVTDL 


839 


2189 


A 


6872 


I 


1485 


RARRLALQCHVCVCALTPGEQSGRRLPGQT 

WLMFSCFCFSLQDNSFSSTTVTECDEDPVSLH 

EDQTDCSSLRDENNKENYPDAGALVEEHAPP 

SWEPQQQNVEATVLVDSVLRPSMGNFKSRKP 

KSIFKAESGRSHGESQETEHWSSQSECQVRA 

GTPAHESPQNNAFKCQETWRIAQPRIDQRTAT 

SPKDAFETR\QDLNEEEAAQVHGVKDPAPAS 

TQSVLA\DGTDSADPSPVHKDGQNEADSAPE 

DLHSVGTSRLLLA^HITDGDNPTAVRHGCSL/F 

SGQSQRFNLDPESAPSPPSTQQFMMPRSSSRC 

SCGDGKEPQTITQLTKHIQSLKRKIRKFEEKFE 

QEKKYRPSHGDKTSNPEVLKWMNDLAKGRK 

QLKELKXKLSEEQGSAPKGPPRNLLCEQPTVP 

RENGKPEAAGPEPS SSGEETPDAALTCL KERR 

EQLPPQEDSKVTKQDKNLIKPLYDRYRIIKQIL 

STPSLIPUVSQDTCMLLLCTDV 


840 


2190 


A 


6873 


2 


2054 


FFRFYFSFIRLFAMSLADLTKTNIDEHFFGVAL 

ENNRRSAACKRSPGTGDFSRNSNASNKSVDY 

SRSQCSCGSLSSQYDYSEDFLCDCSEKAINRN 

YLKQPVVKEKEKKKYNVSKISQSKGQKEISV 

EKKHTWNASLFNSQIHM1AQRRDAMAHRILS 

ARLHKIKGLKNELADMHHKLEAILTENQFLK 

QLQLRHLKAIGKYENSQNNLPQIMAKHQNEV 

KNLRQLLRKSQEKERTLSRKLRETDSQLLKT 

KDILQALQKLSEDKNLAEREELTHKLSIITTK \ 

MDANDKK1QSLEKQLRLNCRAFSRQLAIETR 

KTLAAQTATKTLQVEVKHLQQKLKEKDREL 

EIKNIYSHRILKNLHDTEDYPKVSSTKSVQAD 

RKILPFTSMRHQGTQKSDVPPL/TTKGKKATG 

NIDHKEKSTEINHEIPHCVNKLPKQEDSKRKY 

EDLSGEEKHLEVQILLENTGRQKDKKEDQEK 

KN1FVKEEQELPPK1IEVIHPERESNQEDVLVR 

EKFKRSMQRNGVDDT\LGKGTAPYTKGPLRQ 

RRHYSFTEATENLHHGLPASGGPANAGNMR 

YSHSTGKHLSNREEMELEHS\DSGYEPSFGKS 

SRIKVKDTTFRDKKS SLMEELFGSG YVLKTD 

QSSPGVAKGSEEPLQSKESHPLPPSQASTSHA 

FGDSKVTVVNSIKPSSPTEGKRKII1 


841 


2191 


A 


6874 


3 


2867 


S SRTREMEEKEILRRQIRLLQGLIDD YKTLHG 

NAP APGTPAASGWQPPTYHS GRAFS ARYPRP 

SRRGYSSHHGPSWRKKYSLVNRPPGPSDPPA 

DHAVRPLHGARGGQPPVPQQHVLERQVQLS 

QGQNWIKVKPPSKSGSASASGAQRGSLEEFE 

DTPWSDQRPREGEGEPPRGQLQPSRPTRARG 

TCSVEDPLLVCQKEPGKPRMVKSVGSVGDSP 

REPRRTVSESV1AVKASFPSSALPPRTGVALG 

RKLGSHSVASCAPQLLGDRRVDAGHTDQPVP 

SGSVGGPARPASGPRQAREASLVVTCRTNKF 

RKNNYKWVAASSKSPRVARRALSPRVAAEN 

VCKASAGMANKVEKPQLIADPEPKPRKPATS 

SKPGSAPSKYKWKASSPSASSSSSFRWQSEAG 

SKDHASQLSPVLSRSPSGDNRPALAHSGLKPLS 

GETPLSAYKVKTRTKIIRRRGSTSLPGDKKSG 

TSPAATAKSHLSLRRRQALRGKSSPVLKKTPN 
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KGLVQVTKHRLCRLPPSRAHLPTKEASSLHA 

VRTAPTSKVIKTRYRIVKKTPASPLSAPPFPLS 

LPSWRARRLSLSRSLVLNRLRPVASGGGKAQ 

PGSPWWRSKGYRCIGGVLYKVSANKLSKTSG 

QPSDAGSRPLLRTGRLDPAGSCSRSLASRAVQ 

RSLAIIROARORJIEKJOCEYCMYYNRFGRCNR 

GERCPYIHDPEKVAVCTRFVRGTCKKTDGTC 

PFSHHVSKEKMPVCSYFLKGICSNSNCPYSHV 

YVSRKAEVCSDFLKGYCPLGAKCKKKHTLLC 

PDFARRGACPRGAQCQLLHRTQKRHSRRAAT 

SPAPGPSDATARSRVSASHGPRKPSASQRPTR 

QTPSSAALTAAAVAAPPHCPGGSASPSSSKAS 

SSSSSSSSPPASLDHEVAPSLQEAAXAAACSNR 

LCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDS 

GKPLHIKPRL 


842 


2192 


A 


6898 


506 


2071 


WPDL VHT WS SEEAMG SCCSCPDKDTVPDNH 

RNKFKVINVDDDGNELGSGIMELTDTELILYT 

RKRDSVKWHYLCLRRYGYDSNLFSFESGRRC 

QTGQGIFAFKCARAEELFNMLQEIMQNNSIN 

WEEPWERNNHQTELEVPRTPRTPTTPGFAA 

QNLPNG YPR YPSFGD ASSHPS SRHPS VGS ARL 

ro VUbbo 1 HrLL VAbLQ VHTY VNTTGVQEER 
fCNJRTSVHVPI FARV9NAF^9TPK"FFP^i^rPnR 

> iv l O V 11 v r LiOrtJV V o 1 > / vXLO O 1 r xvJQdt O O ll-'L' Iv 

DPQILLEPEGVKFVLGPTPVQKQLMEKEKLE 

QLGRDQVSGSGANNTEWDTGYDSDERRDAP 

SVNKLVYENINGLSIPSASGVRRGRLTSTSTSD 

TQNINNSAQRRTALLNYENLPSLPPVWEARK 

LSRDEDDNLGPKTPSLNGYHNNLDPMHNYV 

NTENVTVPASAHKIEYSIIRRDCTPTVFNFDIR 

RPSLEHROLNYIOVDLEGGSDSDNPOTPKTPT 

TPLPOTPTRRTELYAVIDIERTAAMSNLOKAL 














P RDD GTS RVKTRHN STVD LPL 


843 


2193 


A 


6919 


2 


663 


AGRPGTTHASGKMAYQSLRLEYLQIPPVSRA 
YTTACVLTTAAVQLELITPFQLYFNPELIFKHF 
OIWRLITNFI FFGPVGFNFI FNMTFT YRYPRM 

LEEGSFRGRTADFVFMFLFGGFLMTLFGLFVS 
L/VFLGPGLYNN/GSSMCGAE\EPLCPHELLRP 
SQLPGPLSALGAHGIFLWGELNHCGPFGYCS 
WTHIFFLGRCISQSTWWNKNSENTIYFESYF 


844 


2194 


A 


6928 


902 


366 


HRLCMPIQGACGERME/FSLLLPGLECNGVIL 
AHCNLRLPGSSNSPASASQVAGITGVCHHAR 
UFVFSVETGFLHAGQAGLELLTSGDPPASAS 
QSAGITGKSQHTRPGYEFIIPYSAAQEDALKA 
LM 


845 


2195 


A 


6939 


1660 


317 


LYPENLGESLFPILLLPPPWPDGGRPCCVEMS 

TRAKXLRRIWRJLEEKESVAGAVQTLLLRSQE 

GG V\TS AAASTLSEPPRRTQESRTRTRALGLPT 

LPMEKLAASTEPQGPRPVLGRESVQVPDDQD 

FRSFRSECEAEVGWNLTYSRAGVSVWVQAV 

EMDRTLHKIKCRMECCDVPAETLYDVLHDIE 

YRKKWDSNVIETFDIARLTVNADVGYYSWR 

CPKPLKNRDVITLRSWLPMGADYIIMNYSVK 

HPKYPPRKDLVRAVSIQTGYLIQSTGPKSCVIT 

YLAQVDPKGSLPKWWNKSSQFLAPKAMKK 

MYKACLKYPEWKQKHLVPHFKPWLVHPEQSP 

LPSLALS\ELSVQHADS\LENIDESAV\AESREE 

R\MGGAGGEG\SDDDTSLYAEAPHRFRETETG 

PGAGRALGAAAAPALSPLHPPGTWWHRARP 

RRVLQPGWTEPQ 
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846 


2196 


A 


6944 


42 


2672 


RRKMAGCRGSLCCCCRWCCCCGERETRTPE 

ELTILGETQEEEDEILPRKDYESLDYDRCINDP 

YLEVLETMDNKKGRRYEAVKWMVVFAIGV 

CTGLVGLFVDFFVRLFTQLKFGVVQTSVEECS 

QKGCLALSLLELLGFNLTFVFLESLLGLIEPVE 

AGSGITEGKCYLYARQVPGLVRLPTLLWKAL 

GVLLTVAAMLLI\GLGSPMIHSGSWGAGLPQ 

FQSISLRKIQFNFPYFRSDRYGKVDKRDFVSAG 

AAAGVAAAFGAPIGGTLFSLEEGSSFWNQGL 

TWKVLFCSMSATFTLNFFRSGIQFGSWGSFQL 

PGLLNFGEFKCSDSDKKCHLWTAMDLGFFV 

VMGVIGGLLGATFNCLNKRLAKYRMRNVHP 

KPKXVRVLESLLVSLV1TVVVFVASMVLGEC 

RQMS S S SQIGNDSFQLQ VTED VNS S IKTFFCP 

NDTYNDMATLFFNPQESAILQLFHQDGTFSPV 

TL ALFF VL YFLLAC WTYGIS VPS GLF VPSLLC 

GAAFGRLVANVLKSYIGLGHIYSGTFALIGAA 

AFLGGWRMTISLTVILIESTVNEITYGLPIMVT 

LMVGKWTGDFFNKGI\YDIHVGLRGVPLLEW 

ETEVEMDKLRASDIMEPNLTYVYPHTRIQSLV 

SILRTTVHHAFPWTENRGNEKEFMKGNQLIS 

NNIKFKKSSILTRAGEQRKRSQSMKSYPSSEL 

RNMCDEHIASEEPAEKEDLLQQMLERRYTPY 

PNLYPDQSPSEDWTMEERFRPLTFHGLILRSQ 

LVTLL VRGVC YSESQS S ASQPRLSYAEMAED 

YPRYPDIHDLDLTLLNPRMIVDVTPYMNPSPF 

TVSPNTHVSQVFNLFRTMGLRHLPVVNAVGE 

IVGJITRHNLTYEFLQARLRQHYQTI 


847 


2197 


A 


6951 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKER 

LSSIEKIKQLREQVNDLFSRKFGEAIGVDFPVK 

VPYRKITFNPGCVVIDGMPPGVVFKAPGYLEI 

SSMRRILEAAEFIKFTVIRPLPGLELSNGEYST 

VGKRKIDQEGRVFQEKWERAYFFVEVQNIST 

CLICKRSMSVSKEYNLRRHYQTNHSKHYDQY 

MERMRDEKLHELKKGLRKYLLGLSDTECPE 

QKQVFANPSPTQKSPVQPVEDLAGNLWEKLR 

EKIRSFVAYSIAIDEITDiNNTTQLAIFIRGVDE 

NFDVSEELLDTVPMTGTKSGNEIFSRVEKSLK 

NFCINWSKLVSVASTGTPPMVDANNGLVTKL 

KSRVATFCKGAELKSICCI1HPESLCAQ\KLKM 

DHVMDVWKSVNWICSRGLNHSEFTTLLYEL 

DSQYGSLLYYTEIKWLSRGLVLKRFFESLEEI 

DSFMSSRGKPLPQLSSIDWIRDLAFLVDMTM 

HLNALNISLQGHSQIVTQMYDLIRAFLAKLCL ! 

WETHLTRNNLAHFPTLKLVSRNESDGLNYIP 

KIAELKTEFQKRLSDFKLYESELTLF SSPFSTKI 

DSVHEELQMEV1DLQCNTVLKTKYDKVGIPE 

FYKYLWGSYPKYKHHCAKILSMFGSTYICEQ 

LFSIMKLSKTKYCSQLKDSQWDSVLHIAT 


848 


2198 


A 


6985 


3 


289 


SVQYLPGRPTRTHASTDAPLMLKFTPLPSKTK 
ASAPVQCLLLMAATFSPQGLAKPHSGTIPIT\C 
CFNAINTKIPIQRLESYTR1TNIQCPKEAVM 


849 


2199 


A 


6999 


963 


5 


LDFLCHRDMGDNITSITEFLLLGFPVGPRIQM 

LLFGLFSLFYVFTLLGNGTILGLISLDSRLHAP 

MYFFLSHLVAVVDIAYACNTVPRMLVNLLHP 

AKPISFAGRMMQTFLFSTFAVTECLLLWMS 

YDLYVWCHPLRYLAIMTWRVCITLAVTSWT 

TGVLLSLIHLVLLLPLPFCRPQKIYHFFCEILA 

VLKXACADTHINENMVLAGAISGLVGPLSTIV 

VSYMCILCAILQIQSREVQRKAFCTCFSHLCVI 
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GLFYGTAIIMYVGPRYGNPKEQKKYLLLFHS 
LFNPMLNPLICSLRNSEVKNTLKRVLGVERAL 


850 


2200 


A 


7001 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAI 

DPLRVAPLPLYAAIFLVGVPGNAMVAWVAG 

KVARRRVGATWLLHLAVADLLCCLSLPILAV 

PIARGGHWPYGAVGCRALPSIILLTMYASVLL 

LAALSADLCFLALGPAWXCLRFS/GACGVQVA 

CGAAWTLALLLTVPSAIYRRLHQEHFPARLQ 

CWDYGGSSSTENAVTAIRFLFGFLGPLVAVA 

SCHSALLCWAARRCRPLGTAIWGFFVCWAP 

YHLLGLVLTVAAPNSALLARALRAEPLIVGL 

ALAHSCLNPMLFLYFGRAQLRRSLPAACHW 

ALRESQGQDESVDSKKSTSHDLVSEMEV 


851 


2201 


A 


7011 


1 


2310 

• 


AAASPLRMSRKGPRAEVCADCSAPDPGWASI ; 

SRGVLVCDECCSVHRSLGRHISrVKHLRHSA 

WPPTLLQMVHTLASNGANSIWEHSLLDPAQV 

QSGPALKQTPKDKWHPIKSEFIRAKYQ.MLAF 

VHKLPCRDDDGVTAKDLSKQLHSSVRTGNLE 

TCLRLL SLGAQANFFHPEKGTTPLHV AAKAG 

QTLQAELLWYGADPGSPDVNGRTPIDYARQ i 

AGHHELAERLVECQYELTDRLAFYLCGRKPD 

HKNGrTYIIPQMAJ)SLDLSELAKAAKKKLQAL 

SNRLFEELAMDVYDEVDRRENDAVWLATQN 

HSTLVTERSAVPFLPVNPEYSATRNQGRQKL 

ARFNAREFATLIIDILSEAKRRQQGKSLSSPTD 

NLELSLRSQSDLDDQHDYDSVASDEDTDQEP 

LRSTGATRSNRARSMDSSDLSDGAVTLQEYL 

ELKKALATSEAKVQQLMKVNSSLSDELRRLQ 

REIHBCLQAENLQLRQPPGPVPTPPLPSERAEH 

TPMAPGGSTHRRDRQAFSMYEPGSALJCPFGG 

PPGDELTTRLQPFHSTELEDDAIYSVHVPAGL 














Y KIKKU VS ASA VPFJ'PSSPLLSCSQEGSRHTSK 

LSRHGSGADSDYENTQSGDPLLGLEGKRFLE 

LGKEEDFHPELESLDGDLDPGLPSTEDVILKT 

EQVTKNIQELLRAAQEFKHDSFVPCSEKIHLA 

VTEMASLFPKRPALEPVRSSLRLLNASAYRLQ 

SECRKTVPPEPGAPVDFQLLTQQVIQCAYDIA 

KAAKQLVTITTREKKQ 


852 

* 


2202 


A 


7016 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLL 

TVKGLLKPSFSPRNYKALSEVQGWKQRMAA 

KELARQNMDLGFKLLKKLAFYNPGRNIFLSP 

LSISTAFSMLCLGAQDSTLDEIKQGFNFRKMP 

EKDLHEGFHYIIHELTQKTQDLKLSIGNTLFID 

QRLQPQRKFLEDAKNFYSAETILTNFQNLEM 

AQKQINDFI/ESKTHGKINNLIENIDPGTVMLL 

ANYIFFRARWKHEFDPNVTKEEDFFLEKNSS 

VKVPMMFRSGIYQVGYDDKLSCTILEIPYQK 

NTTAIFILPDEGKLKHLEKGLQVDTFSRWKTL 

LSRRWDVSVPRLHMTGTFDLKKTLSYIGVS 

KIFEEHGDLTKIAPHRSLKVGEAVNKAELKM 

DERGTEGAAGTGAQTLPMETPLVVKIDKPYL 

LLIYSEKIPSVLFLGKIVNPIGK 


853 


2203 


A 


7017 


1 


3293 


MTHACNPSTLGGQGRRITRSHGRRRSSRGPV 
ARHV AAGAGHENKHGGSRRFPAG VAPRRAM 
ANVSKKVSWSGRDRDDEEAAPLLRRTARPG v 
GGTPLLNGAGPGAARQSPRSALFRVGHMSSV 
ELDDELLEPVDMDPPHPFPKEIPHNEKLLSLKY 
ESLDYDNSENQLFLEEERRINHTAFRTVEDCR 
WVICALIGILTGLVACFIDIWENLAGLKYRVI 
KGSILPNIDKFTEKGGLSFSLLLWATLNAAFV 
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1 




LVGSVIVAFIEPVAAGSGIPQIKCFLNGVKIPH 

VVRLKTLVIKVSGVILSWGGLAVGKEGPMI 

HSGSVfAAGISQGRSTSLKRDFKJFEYFRRDTE 

KRDFVSAGAAAGVSAAFGAPVGGVLFSLEEG 

ASFWNQFLTWRIFFASMISTFTLNFVLSIYHG 

NMWDLSSPGLINFGRFDSEKMAYTIHEIPVFI 

AMGVVGGVLGAVFNALNYWLTMFRIRYIHR 

PCLQVIEAVLVAAVTATVAFVLIYSSRDCQPL 

QGGSMSYPLQLFCADGEYNSMAAAFFNTPEK 

SVVSLFHDPPGSYNPLTLGLFTLVYFFLACWT 

YGLTVSAGVFIPSLLIGAAWGRLFGISLSYLTG 

AAIWADPGKYALMGAAAQLGGIVRMTLSLT 

VIMMEATSNVTYGFPIMLVLMTAKIVGDVFIE 

GLYDMHIQLQSVPFLHWEAPVTSHSLTAREV 

MSTPVTCLRRREKVGVTVDVLSDTASNHNGF 

PWEHADDTQPARLQGLILRSQLIVLLKHKVF 

VERSNLGLVQRRLRLKDFRDAYPRFPPIQSIH 

VSQDERECTMDLSEFMNPSPYTVPQEASLPR 

VFKLFRALGLRHLVVVDNRNQWGLVTRKD 

L ARYRLGKRGLEEL SLAQTGPKAQ ATAEGRV 

AGAAQQPCQLRAVTLEDLGLLLAGGLASPEP 

LSLEELSERYESSHPTSTASVPEQDTAKHWNQ 

LEQWVVELQAEVACLREHKQRCERATRSLL 

RELLQVRARVQLQGSELRQLQQEARJPAAQAP 

EKEAPEFSGLQNQMQALDKRLVEVREALTRL 

RRRQVQQEAERRGAEQEAGLRLAKLTDLLQ 

QEEQGREVACGALQKNQEDSSRRVDLEVAR 

M 


854 


2204 


A 


7037 


139 


2604 


AGTWEPRPYDQAKETGAPGSQPPVPPMELRP 

WLLWVVAATGTLVLLAADAQGQKVFTNTW 

AVRIPGGPAVANSVARKHGFLNLGQIFGDYY 

HFWHRGVTKRSLSPHRPRHSRLQREPQVQWL 

EQQ V AKRRTKRD V YQEPTDPKFPQQ W YL\S G 

VTQ\RDLMVKAAWAQGYTGHGIWSILDDGI 

EKNHPDLAGNYDPGASFDVNDQDPDPQPRY 

TQMNDNRHGTRCAGEVAAVANNGVCGVGV 

AYNARIGGVRMLDGEVTDAVEARSLGLNPN 

HIHIYSASWGPEDDGKTVDGPARLAEEAFFR 

GVSQGRGGLGSIFVWASGNGGREHDSCNCD 

GYTNSIYTLSISSATQFGNVPWYSEACSSTLA 

TTYSSGNQNEKQIVTTDLRQKCTESHTGTSAS \ 

APLAAGIIALTLEANKNLTWRDMQHLVVQTS j 

KPAHLNANDWATNGVGRKVSHSYGYGLLD 

AGAMV ALAQNWTTVAPQRKCIIDILTEPKDI 

GICRLE VRKT VTACL GEPNHITRLEH AQARLT 

LSYNRRGDLAIHLVSPMGTRSTLLAARPHDY 

SADGFNDWAFMTTHSWDEDPSGEWVLEIEN 

TSEANNYGTLTKFTLVLYGTAPEGLPVPPESS 

GCKTLTSSQACWCEEGFSLHQKSCVQHCPP 

GFAPQVLDTHYSTENDVETIRASVCAPCHAS 

CATCQGPALTDCLSCPSHASLDPVEQTCSRQS 

QSSRESPPQQQPPRLPPEVEAGQRLRAGLLPS 

HLPEVVAGLSCAFIVLVFVTVFLVLQLRSGFS 

FRGVKVYTMDRGLISYKGLPPEAWQEECPSD 

SEEDEGRGERTAFIKDQSAL 


855 


2205 . 


A 


7058 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLA 
ACDWGFDLDHTLCRYNLPESAPLIYNSFAQF 
L VKEKG YDKEL LNVTPED WDFCCKGL ALDL 
EDGNFLKLANNGTVLRASHGTKMMTPEVLA 
EAYGKKE WKHFLSDTGMACRSG KYYF YDN 
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i 




YFDLPGALLCARWDYLTKLNNGQKTFDFW 

f niV A A Tr^UXrVfM'C a cn/CAr^T' ivcDriL' r> r\v>r^ 
KUi v AAlv^JrllN i KJWoArl^NL^ulTrrblKi<iJJr(jr 

RYLHSRPESVKKWLRQLKNAGKILLLITSSHS 

DYCRLLCAWILGNDFTDLFDIVITNALKPGFF 

SHLPSQRPFRTLENDEEQEALPSLDKPGWYSQ 

GNAVHLYELLKKMTGKPEPKVVYFGDSMHS 

DIFPARHYSNWETVLILEELRGDEGTRSQRPE 

ESEPLEKKGKYEGPKAKPLNTSSKKWGSFPJ 

DSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 
EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLV 
LSSDETLISK 


856 


2206 


A 


7082 


396 


1635 


SSPSVFEFEHAVQPVFTMEFLKTCVLRRNACT 

AVCFWRSKWQKPSVRRISTTSPRSTVMPAW 

VIDKYGKNEVLRFTQNMMMPIIHYPNEVIVK 

VHAASVNPIDVNMRSGYGATALNMKRDPLH 

VKIKGEEFPLTLGRDVbGVVTvlECGLDVKYFK 

PGDEVWAAVPPVVKQGTLSEFVWSGNEVSH 

KPKSLTHTQAASLPYVALTAWSAINKVGGLN 

DKNCTGKRVULGASGGVGTFAIQVMKAWD 

AHVTAVCSQDASELVRKLGADDVIDYKSGSV 

EEQLKSLKPFDFILDNVGGSTETWAPDFLKK 

WSGATYVTLVTPFLLNMDRLG1ADGMLQTG 

VTVGSKALKHFWKGVHYRWAFFMASGPCL 

DDIAELVDAGKIRPVMEQTFPFSKVPEAFLKV 

ERGHARGKTVINW 


857 


2207 


A 


7088 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGR 

GHREDFRFCSQRNQTHRSSLHYKFTPDLRISIE 

NSEEALTVHAPFPAAHPASRSFPDPRGLYHFC 

LYWNRHAGRLHLLYGKRDFLLSDKASSLLCF 

QHQEESLAQGPPLLATSVTSWWSPQNISLPSA 








* 






ASF 1 F SFHSPPH 1 UAHN AS VDMCELKRDLQL 

LSQFLKHPQKASRRPSAAPASQQLQSLESKLT 

SVRFMGDMGSFEEDR1NATVWKLQPTAGLQ 

DLHIHSRQEEEQSEIMEYSVLLPRTLFQRTKG 

RSGEAEKRLLLVDFSSQALFQDKNSSQVLGE 

KVLGIVVQNTKVANLTEPWLTFQHQLQPKN 

VTLQCVFWVEDPTLSSPGHWSSAGCETVRRE 

TQTS CFQ^HLTYF A VLI^fVSS VEVDAVHKHY 

LbLLS Y VG C W S ALA CL VTIAA YLCSR VPLPC 

RRKPRDYTIKVHMNLLLAWLLDTSFLLSEPV 

ALTG SEAGCRAS AIFLHFSLLTCLS WMGLEG 

i IN Li i tvL V YUVrvj 1 Y Vrui LlJVLoAMO WLirrl 
FLVTLVALVDVDNYGPI1LAVHRTPEGVIYPS 
MCWIRDSLVSYFTNLGLFSLVFLFNMAMLAT 
MVVQILRLRPHTQKWSHVLTLLCLSLVLG\LP 

WYWSMRLQARGGPSPLKSNSDSARLPISSGS 
TSSSRI 


858 


2208 


A 


7091 


185 


415 


DAGAVKSSDTNIWFRGMCDDKKGHRCPS*G 
OPOHFHVAFHTEAFflAMFYFRT HVTRP VA/fOQ 

v^i \{a n 11 r rvL ill 1j/VLj\J/A1V1F 1 I I\X^lX V lnl\ V lVlv/O 

QQQLFPSTLFSWLLE 


859 


2209 


A 


7136 


3 


302 


FFFWRQSLALLPRLECSGATGAHCNLHFPGSS 
DCPTS AS* IAGITGACYHAWLLFVFLAETGFH 
HVGQGGLELLTSSDPSGSASQSAGITGVSHCT 
WPI 


860 


2210 


A 


7156 


23 


591 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAV 
PAPKVPIKMQVKHWPSEQDPEKAWGARWE 
PPEKDDQLVVLFPVQKPKLLTTEEKPRGQGR 
GPILPGTKAWMETEDTLGRVLSPEPDHDSLY 



265 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 

hod 


SEQ 
ID NO: 
in 

USSN 

09/496 

914 


Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^ Alanine C=Cysteine, 
D^Aspartic Acid, E=Glutamic Acid, 
F=PhenylaIanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline 1 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














HPPPEEDQGEERPRLWVMPNHQV1XGPEEDQ 

DHIYHPQ*GSRGHHCPRPVPRPRLLGLGPSLP 

CPS 


861 


2211 


A 


7161 


1220 


1003 


NY VCTIAF*EKKMGF* LSLSCL VLLFVLFLDCI 

L1T1TRIMFHCTYLFASVCXSLLOTLLSPNCL 

KSAMILQ 


862 


2212 


A 


7211 


665 


847 


LKYYHITMGIYKTGKKVIL*KSSMSNRFSVIF 
YKNIQKLSFSNYVYHQNYVFSSDWSYDF 


863 


2213 


A 


7212 


924 

i 


1273 


HGSSCALGDLAPG*LPSGPVLSSPAVRL*RKP 
LVWDSPSCLPATGPT*GLVLVLGGPDCT*WA 
RGQHEHKilMRAP+SCRVTVNLAKKKICKTDQ 
CIKPNYQSPPKECDYNILANSVA 


864 


2214 


A 


7214 


845 


1619 


SDKGGKKADRKNHLRHAFPLLPHRVRERLH 
DPKVPVDADHVQGQDPGRAAHDMGEDVTE i 
KVSKDPLAPDEVGDTDEGHDRHGHREVGQR 
HGHDQEEVAYEERACEGGKFATVEVTDKPV 
DEALREAMPKVAKYAGGTNDKGIGMGMTV 
PISF A VFPNEDG SLQKKLKV WFRIPNQFQ SDP 
PAPSDKSVKIEEREGITVYSMQFGGYAKEAD 
YVAQATRLRAALEGTATYRGDIYFCTGYDPP j 
MKPYGRRNEIWLLKT 


865 


2215 


A 


7246 


559 


682 


RRLGA V AHAYTSSTLGGRGGWIT* GQELQTS 
LANMAKPRLY 


866 


2216 


A 


7257 


641 


1310 


TCTYKYLMGWIRGRRSRHSWEMSEFHNYNL 

DLKKSDFSTRWQKQRCPWKSKCRENASPFF 

FCCFIAVAMGIRFIIMVAIWSAVFLNSLFNQEV 

QIPLTESYCGPCPKNWICYKNNCYQFFDESKN 

WYESQASCMSQNASLLKVYSKEDQDLLKLV 

KSYHWMGLVHIPTNGSWQWEDGSILSPNLLT 

IIEMQKGDCALYASSFKGYIENCSTPNTYICM 

QRTV 


867 


2217 


A 


7288 


151 


396 


SIKIIEAFGSNGPDFWFFRYWSP* LFRQQV VFI 
MPFFQTLWLMNANRFCS IK ri" J NVANNC WW 
TPYHCWLSVVVCRCESHGI 


868 


2218 


A 


7298 


3 


272 


PDTVIGGRGSGGKEFGRWVLW* VFE*RLGTP 
KGSCPAGGSRMVSESD*EGRGC*ASYPCAC* 
AGS* WR* GSRPAGRGTPPRSLSHARPP 


869 


2219 


A 


7332 


1223 


332 . 


PRRDAEDRDESCLNPAFPIGLLHPNSVNSMAR 

FLTLCrWLLLLGPGLLATVRAECSQDCATCS 

YRLVRPADINFLACVMECEGKLPSLKIWETC 

KELLQLSKPELPQDGTSTLRENSKPEESHLLA 

KRYGGFMKRYGGFMKKMDELYPMEPEEEA 

NGSEILAKRYGGFMKKDAEEDDSLANSSDLL 

KELLETGDNRERSHHQDGSDNEEEVSKRYGG 

FMRGLKRSPQLKEKAKELQKRYGGFMRRVG 

PQKW+MTSPQNRYGGFLKRFAEALPSDEEGE 

SYSKEVPEMEKRYGGFMRF 


870 


2220 


A 


7382 


216 


1018 


EIHQRLTERTQFLDESRKNPNS*QANLLRGGG 

AGQGRGREGAESGGSRGEGPGSDGRLPATGD 

FWSPRSQRRGCCGRRAPRPEAMENGAVYSPT 

TEEDPGPARGPRSGLAAYFFMGRLPLLRRVL 

KGLQLLLSLLAFICEEVVSQCTLCGGLYFFEF 

VSCSAFLLSLLILIVYCTPFYERVDTTKVKSSD 

FYTTLGTGCVFLLASHFVSTHDRTSAEIAAIVF 

GFIASFMFLLDFITMLYEKRQESQLRICPENTT 

RAEALTEPLNA 


871 


2221 


A 


7403 


3 


393 


SCAMCSGLL*LLLPIWLSWTLGTRGSEPRSVN 
DPGNMSFVKETVDKLLTGFRCFREREAAPRR 
ALRGAALPGESEAGDPESLRSSVNADWIQYS 
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* 




DLWEAEVSTPRCEAGFCQECFRTPGNQEKDG 
PFIC 


872 


2222 


A 


7413 


1061 


359 


FVDIVSVVEFPHCPEARFPAQHGQDSKRLTLC 
PGGS*PQATLHLDRMRVSASPTKEIQVKKYK 
CGLIKPCPANYFAFKICSGAANVV GPTMCFED 
RMIMSPVKNNVGRGLNIALVNGTTGAVLGQ 
KAFDM YSGDVMHL VKFLKEIPG GALVLVAS 
YDDPGTKMNDESRKLFSDLGSSYAKQLGFRD 
SWVFIGAKDLRGKSPFEQFLKEQPQTQNKYE 
GWPELLEMEGCMPPKPF 


873 


2223 


A 


7429 


2242 

i 


2394 


ILKCAGHGGSCL* SQHFGRLRWEDRLRLGVQ 
DHPGQHCETPSLLKIERKLF 


874 


2224 


A 


7468 


146 

i 

; 


894 

- 


PCTSC VLWATLHLP ASTRKAPQAECGMI SITE 

WQKIGVGITGFGIFFILFGTLLYFDSVLLAFGN j 

LLFLTGLSLIIGLRKTFWFFFQRHKLKGTSFLL 

GGWIVLLRWPLLGMFLETYGFFSLFKGFFPV 

AFGFLGNVCNIPFLGAJLFRRLQGTSSMV+KTE 

MSSLNLDHWLKGAKREEWEPPPQSPALTHSP 

TYPGPPQVQKERNGAEQLTSNPQVDSRGCQE 

AEMQTPRRLGWGWYHTLTLYLWEEK 


875 


2225 


A 


7498 


91 


251 


GEKPVPTWLQDEAGQWLLGFVAQPWGWPG 
SERHEP* HGGVLFRLGPS APPGKL 


876 


2226 


A 


7544 


403 


587 


YSCLCFLFKHITSFKNSVHIWLGTWHAYNPN 
ILGGQGGWIA*GQEFKTSLGNTVRPCLYK 


877 


2227 


A 


7566 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGC 

TFKDKVLVAARRNASAWLYNEERYGNITLP 

MSHAGTGNIWIMISYPKGREILELVQKGIPV 

TMTIGVGTRHVQEFISGQSWFVAIAFITMMII 

SLAWLIFYYIQRFLYTGSQIGSQSHRKETKKVI 

GQL LLHTVKHGEKGID VDAENCA VCIENFKV 

KD1TRIT .PrKHIFHRIClDPWLLDHRTCPMCia 














DVIKALGYWGEPGDVQEMPAPESPPGRDPAA 
NLSLALPDDDGSDESSPPSASPAESEPQCDPSF 
KGDAGENTALLEAGRSDSRHGGPIS 


878 


2228 


A 

i 


7586 


315 


1232 


ERSLLCKVDVRWrYVSEGTECTQRRHRQGSLR 

RGRMQAACWYVLFLLQPTVYLVTCANLTNG 

GKSELLKSGSSKSTLKHIWTESSKDLSISRLLS 

QTFRGKENDTDLDLRYDTPEPYSEQDLWDW 

LRNSTDLQEPRPRAIOlRPrVKTGKPKKMFGW 

GDFHSNIKTVKLNLLITGKIVDHGNGTFSVYF 

RHNSTGQGNVSVSLVPPTKIVEFDLAQQTVID 

AKDSKSFNCRIEYEKVDKATKNTLCNYDPSK 

TCYQEQTQSHVSWLCSKPFKVICIYISFYSTD 

YKLVQKVCPDYNYHSDTPYFPSG 


879 


2229 


A 


7605 


479 


391 


TESWKLKWWSPTCLDQLNGSAPGNVFIHG 


880 


2230 


A 

i 
i 


7612 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPG 

GGSRGRSDRGSGQGDSLYPVGYLDKQVPDTS 

VQETDRILVEKRCWDIALGPLKQIPMNLFIMY 

MAGNTISIFPTMMVCMMAWRPIQALMAISAT 

FKMLESSSQKFLQGLVYLIGNLMGLALAVYK 

CQSMGLLPTHASDWLAFIEPPERMEFSGGGL 

LL 


881 


2231 


A 


7615 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFIT 

NHSDQPPQNFSATPNVTTCPMDEKLLSTVLTT 

SYSVIFIVGLVGNIIALYVFLGIHRKRNSIQIYL 

LNVAIADLLLIFCLPFRJMYH1NQNKWTLGVIL 

CKWGTLFYMNMYISIILLGFISLDRYIKINRSI 

QQRKAITTKQSIYVCCIVWMLALGGFLTMIIL 

TLKKGGHNSTMCFHYRDKHNAKGEAIFNFIL 
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VVMFWLIFLLIILSYIKIGKNLLRISKRRSKFPN 
SGKYATTARNSFIVL1IFTICFVPYHAFRFIYISS 
QLNVSSCYWKEIVHKTNEIMLVLSSFNSCLDP 
VMYFLMSSNIRK1MCQLLFRRFQGEPSRSEST 
SEFKPGYSLHDTSVAVKIQSSSKST 


882 


2232 


A 


7617 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFND 
PLVSEEDMVTVVEDWMNFYINYYRQQVTGE 
PQERDKALQELRQELNTLANPFLAKYRDFLK 
SHELPSHPPPSS 


883 


2233 


A 


7622 


400 


215 


KVKTCRYNPKYSAANDTGFVD1PSREKDLAK 
AVATVGPISVAVGASHVFFQFYKKGKHLSS 


884 


2234 


A 


7638 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQ 
QHVKSVTCPCEYLRKVSECRQMGPGALEQFP 
GLSCHTSHSG 


885 


2235 


A 


7642 


201 


455 


PSRGKMELEAMSRYTSPVNPAVFPHLTVVLL 
AIGMFFTAWFFVYEVTSTKYTRDIYKELLISL 
VASLFMGFGVLFLLLWVGIYV 


886 


2236 


A 


7692 


61 


569 


APENPFSRQHFNSETKVKLSLKTGTWLGNHA 

HLGEHFSTHHELGLSGKWGFLVKNILEVIRN 

GGMETRHPGK VS S WFHR WDSRAEQHNHAE 

HHEDVPQGDEDSKVSEAQQEFPDVVTCAGLP 

GLLPKALRVLLFQLKVQHRPGIHQQRPEQQD 

VSDHRYGRSVRQNRK 


887 


2237 


A 


7693 


85 


315 


NPGCCLPVAMRTSYLLLFTLCLLLSEMASGG 

NFLTGLGHRSDHYNCVSSGGQCLYSACPIFTK 

IQGTCYRGKAKCCK 


888 


2238 


A 


7702 


242 


1298 


APSHRRRYLSPSRSAGQLGNMALERLCSVLK 

VLLITVLWEGIAVAQKTQDGQNIGIKHIPAT 

QCGIWVRTSNGGHFASPNYPDSYPPNKECIYI 

LEAAPRQR1ELTFDEHYYIEPSFECRFDHLEVR 

DGPFGFSPLIDRYCGVKSPPLIRSTGRFMWIKF 

SSDEELEGLGFRAKYSFIPDPDFTYLGGILNPIP 

DCQFELSGADGIVRS SQVEQEEKTKPGQAVD 

CIWTIKATPKAKIYLRFLDYQMEHSNECKRNF 

VAVYDG SSSIENLKAKFCSTVANDVMLKTGI ; 

GVIRMWADEGSRLNRFRMLFTSFGGASPAQA 

AL SFCHSNMCINNSL VCNG VQNC AYPWDEN 

HC 


889 


2239 


A 


7707 


185 


2911 


CHY1MNPS1HHPASAGGS1LGLFDFFGLGLGE 

MTMDALLARLKLLNPDDLREEIVKAGLKCGP 

ITSTTRFIFEKKLAQALLEQGGRLSSFYHHEA 

GVTALSQDPQRILKPAEGNPTDQAGFSEDRDF 

GYSVGLNPPEEEAVTSKTCSVPPSDTDTYRAG 

ATASKEPPLYYGVCPVYEDVPARNERIYVYE 

NKKEALQAVKMDCGSRFKAFSTREDAEKFAR 

GICDYFPSPSKTSLPLSPVKTAPLFSNDRLKDG 

LCLSESETVNKERANSYKNPRTQDLTAKLRK 

AVEKGEEDTFSDLIWSNPRYLIGSGDNPTTVQ 

EGCRYNVMHVAAKENQASICQLTLDVLENP 

DFMRLMYPDDDEAMLQKRIRYVVDLYLNTP 

DKMG YDTPLHFACKFGNADVVNVLS SHHLI 

VKNSRNKYDKTPEDVICERSKNKSVELKERIR 

EYLKGHYYVPLLRAEETSSPVIGELWSPDQTA 

EASHVSRYGGSPRDPVLTLRAFAGPLSPAKAE 

DFRKLWKTPPREKAGFLHHVKKSDPERGFER 

VGRELAHELGYPWVEYWEFLGCFVDLSSQE 

GLQRLEEYLTQQEIGKKAQQETGEREASCRD 

KATTSGSNSISVRAFLDEDDMSLEEIKNRQNA 

ARNNSPPTVGAFGHTRCSAFPLEQEADLIEAA 
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EPGGPHSSRNGLCHPLNHSRTLAGKRPKAPR 

GEEAHLPPVSDLTVEFDKLNLQNIGRSVSKTP 

DESTKTKDQILTSRINAVERDLLEPSPADQLG 

NGHRRTESEMS ARIAKMSLSPS SPRHEDQLE V 

TREPARRLFLFGEEPSKLDQDVLAALECADV 

DPHQFPAVHRWKSAVLCYSPSDRQSWPSPAV 

KGRFKSQLPDLSGPHSYSPGRNSVAGSNPAKP 

GLGSPGRYSPVHGSQLRRMARLAELAAL 


890 


2240 


A 


7711 


360 


269 


RHMPVIPALWEAEVGGLLEPRSSRSAWATE 


891 


2241 


A 


7721 


61 


1175 


KLPWEPSFLDCMQIIRHSEQTLKTALISKNPVL 

VSQYEKJLDAGEQRLMNEAFQPASDLFGPITL 

HS PSD WITS HPEAPQDFEQFFSDPYRKTPSPN 

KRSIYIQSIGSLGNTR1ISEEYIKWLTGYCKAYF 

YGLRVKLLEPVPVS VTRCS FR VN ENTHNLQI H 

AGDILKFLKKKKPEDAFCWGITMIDLYPRDS 

WNFVFGQASLTDGVGIFSFARYGSDFYSMHY 

KGKVKKLKKTSSSDYSIFDNYYIPEITSVLLLR 

SCKTLTHEIGHIFGLRHCQWLACLMQGSNHL 

EEADRRPLNLCPICLHKLQCAVGFSIVERYKA 

LVRWIDDESSDTPGATPEHSHEDNGNLPKPV 

EAFKEWKEW1IKCLAVLQK 


892 


2242 


A 


7723 


2 


1650 


saptaparpcraergsgggmlallaasvala 

vaagaqdspapgsrfvctalppeavhagcpl 

pampmqggaqspeeelraavlqlretvvqq 

ketlasara1reltgklarceglaggkarga 

gatgkd™gdlprdpghvveqlsrslqtlk 

drlesleplpampmqggaqspeeelraavlq 

lretvvqqketlasaraireltgklarcegl 

aggkargagatgkdtmgdlprdpghvveq 

LSRSLQTLICDRLESLEHQLRANVSNAGLPGD 
FRF.VT.QQRT .GFJ .F.HQT .1 .RKGARI.F.DEKSI .LH 














NETSAHRQKTESTLNALLQRVTELERGNSAF 

KSPNAFKVSLPLRTNYLYGKIKKTLPELYAFT 

ICLWLRSSASPGMGTPFSYAVPGQANEIVLIE 

WGNNPIELLINDKVAQLPLFVSDGKWHHICV 

TWTTRDGMWEAFQDGKKLGTGENLAPWHPI 

KPGGVLILGQEQDTVGGRFDATQAFVGELSQ 

FNIWDRVLRAQEIVNIANCSTNMPGNIIPWVD 

NNVDVFGGASKWPVETCEERLLDL 


893 

• 


2243 


A 


7729 


3554 


2419 


LTAGTAMNYPLTLEMDLENLEDLFWELDRL 

DNYNDTSLVENHLCPATEGPLMASFKAVFVP 

V AYoLlrLLu V lGNVLVLVlLbKJHKQ 1 Rbo I b I 

FLFHLAVADLLLVFILPFAVAEGSVGWVLGTF 

LCKTVIALHKVNFYCSSLLLAC1AVDRYLAIV 

HAVHAYRHRRLLSIHITCGTIWLVGFLLALPEI 

LFAKVSQGHHNNSLPRCTFSQENQAETHAWF 

loKrLYnVAurLLrMLvMuWLYVUVVHKLR * 
QAQRRPQRQKAVRVAILVTSIFFLCWSPYHIV 

GLAI1CCLNPMLYTFAGVKFRSDLSRLLTKLG 

ctgpaslcqlfpswrrsslsesenatslttf\ 


894 


2244 


A 


7738 


670 


287 


FVTRAGRWGAGARVRGGAGGMASGAARWL 
VL APVRSGALRSGPSLRKDGDVSAAWSGSGR ' 
SLVPSRSVIVTRSGAILPKPVKMSFGLLRVFSI 
V1PFLYVGTL1SKNFAALLEEHDIFVPEDDDDD 
D 


895 


2245 


A 


7753 


119 


278 


APYAHSQVHCLDKVCGLLPFLNPEVPDQFYR 
LWLSLFLHAGKEAPHCPRTRPL 


896 


2246 


A 


7754 


1 


372 


SPAWWNSQQRWSPFLALLTLEPTFHHLLPIM 
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QVSTAALAVLLCTMALCNQVLSAPLAADTPT 
ACCFSYTSRQIPQNFIADYFETSSQCSKPSVIFL 
TKRGRQVCADPSEEWVQKYVSDLELSA 


897 


2247 


A 


7761 


1725 


445 


RPRRRGTHHFSC VLG SFR VS AMFPRV STFLPL 

RPLSRHPLSSGSPETSAAAIMLLTVRHGTVRY 

RSSALLARTKNNIQRYFGTNSVICSKKDKQSV 

RTEETSKETSESQDSEKENTKKDLLGIIKGMK 

VELSTVNVRTTKPPKRRPLKSLEATLGRLRRA 

TEYAPKKRIEPLSPELVAAASAVADSLPFDKQ 

TTKSELLSQLQQHEEESRAQRDAKRPKJSFSNI 

ISDMKVARSATARVRSRPELRJQFDEGYDNYP 

GQEKTDDLKKRKNIFTGKRLNIFDMMAVTKE 

APETDTSPSLWDVEFAKQLATVNEQPLQNGF 

EEL1QWTKEGKLWEFPINNEAGFDDDGSEFH 

EHIFLEKHLESFPKQGPIRHFMELVTCGLSKNP 

YLSVKQKVEHIEWFRNYFNEKKDILKESNIQF 

KLRPWKFLFRNN 


898 


2248 


A 


7775 ' 


85 


496 


SCQTTQPPAQSCSTGTMRI^LFTAILAFSLA 

QSFGAVCKEPQEEWPGGGRSKRDPDLYQLL 

QRLFKSHSSLEGLLKALSQASTDPKESTSPEK 

RDMHDFFVGLMGKRSVQPDSPTDVNQENVP 

SFGILKYPPRAE 


899 


2249 


A 


7785 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFI 
FSKSMNESMKNQKEFMLMNARLQLERQLCM 
QSEMRERQMAMQIAWSREFLKYFGTFFGLA 1 
AISLTAGAIKKKKPAFLVPIVPLSFILTYQYDL ! 
GYGTLLERMKGEAEDILETEKSKLQLPRGMIT 
FESIEKARKEQSRF"FIDK 


900 


2250 


A 


7789 


1465 


300 


VWLPLKSYKIRSPSLHCQCEIFREEFLFSSLQE 

GRDKDTFSKMAMVSEFLKQAWFIENEEQEY 

VQTVKSSKGGPGSAVSPYPTFNPSSDVAALH 

KALM VKG VDEATIEDILTKRNNAQRQ QIKAAY 

LQETGKPLDETLKKALTGHLEEWLALLKTP 

AQFDADELRAAMKGLGTDEDTLIEILASRTN 

KEIRDINRVYREELKRDLAKDITSDTSGDFRN 

ALLSLAKGDRSEDFGVNEDLADSDARALYEA 

GERRKGTDVNVFNTILTTRSYPQLRRVFQKY 

TKYSKHDMNKVLDLELKGDIEKCLTAIVKCA 

TSKPAFFAEKLHQAMKGVGTRHKALIRIMVS 

RSEIDMNDIKAFYQKMYGISLCQAILDETKGD 

YEKILVALCGGN 


901 


2251 


A 


7796 


2 


807 


VEFHPQRARAGARAPSMGVLLTQRTLLSLVL 

ALLFPSMASMAAIGSCSKEYRVLLGQLQKQT 

DLMQDTSRLLDPYIRIQGLDVPKLREHCRERP 

GAFPSEETLRGLGRRCFLQTLNATLGCVLHRL 

ADLEQRLPKAQDLERSGLNIEDLEKLQMARP 

NILGLRNNIYCMAQLLDNSDTAEPTKAGRGA 

SQPPTPTPASDAFQRKLEGCRFLHGYHRFMH 

SVGRVFSKWGESPNRSRRHSPHQALRKGVRR 

TRP SRKGKRLMTRGQLPR 


902 


2252 


A 


7802 


2 


721 


TAARRRQKGTAARRLQKGTAARRRQKGTAA 

RRRQKGTAARRPQKGTAARRRQKGTAARRR 

QKGTAARRRQKGTAARRPQKGTAARRRQKG 

TAARRRQKGTAARRRQKGLAIASRGCPCASR 

AGGVRGAGSRLRAMAPKVFRQYWDIPDGTD 

CHRjECAYSTTSIASVAGLTAAAYRVTLNPPGTF 

L EG V AK VGQ YTFT AAA VG A VFG LTTC I S A H V 

REKPDDPLNYFLGGCAGGLTLGARTHNYGIG 

AAACVYFGIAASLVKMGRLEGWEVFAKPKV 
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903 


2253 


A 


7807 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMA 

VSTVFSTSSLMLALSRHSLLSPLLSVTSFRRFY 

RGDSPTDSQKDMIEIPLPPWQERTDESIETKR 

ARLLYESRKRGMLENCILLSLFAKEHLQHMT 

EKQLNLYDRLINEPSNDWDIYYWATEAKPAP 

EIFENEVMALLRDFAKNKNKEQRLRAPDLEY 

LFEKPR 


904 


2254 


A 


7813 


40 


821 


GAGRALGHLETGAGDVAAALPARKFPRSLLG 

AGARLTGWTMNVFRILGDLSHLLAMILLLGK 

IWRSKCCKGISGKSQILFALVFTTRYLDLFTNF 

ISIYNTVMKVVFLLCAYVTVYMIYGKFRKTF 

DSENDTFRLEFLLVPVIGLSFLENYSFTLLEIL 

WTFSIYLESVAILPQLFMISKTGEAETITTHYL 

FFLGLYRALYLANWIRRYQTENFYDQIAVVS 

GWQTIFYCDFFYLYVTKGRSWDDSNADTGL 

RSYSSI 


905 


2255 


A 


7817 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEA 

QTEMVRTLERKLEAKMIKEESDYHDLESVVQ 

QVEQNLELMTKRAVKAENHVVKLKQEISLL 

QAQVSNFQRENEALRCGQGASLTVVKQNAD 

VALQNLRVVMNSAQASIEQLVSGAETLNLVA 

EILKSIDRISEVKDEEEDS 


906 


2256 


A 


7822 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDAL 
LSDLETTTSHMPRSGAPKERPAEPLTPPPSYG ; 
HQPQTGSGESSGASGDKDHLYSTVCKPRSPK. ! 
PAAPAAPPFSSSSGVLGTGLCELDRLLQELNA i 
TQFNITDEIMSQFPSSKVASGEQKEDQSEDKK 
RPSLPSSPSPGLPKASATSATLELDRLMASLSD 
FRVQNHLPASGPTQPP V VSSTNEG SPSPPEPTG 
KGSLDTMLGLLQSDLSRRGVPTQAKGLCGSC 
NKPIAGQV VTALGRA WHPEHFVCGG CSTAL 














GGSSFFEKDGAPFCPECYFERFSPRCGFCNQPI 

RHKMVTALGTHWHPEHFCCVSCGEPFGDEG 

FHEREGRPYCRRDFLQLFAPRCQGCQGPILDN 

YISALSALWHPDCFVCRECFAPFSGGSFFEHE 

GRPLCENHFHARRGSLCATCGLPVTGRCVSA 

LGRRFHPDHFTCTFCLRPLTKGSFQERAGKPY 

CQPCFLKLFG 


907 


2257 


A 


7828 


1792 


1671 


FIYVNQSFAPSPDQEVGTLYECFGSDGKLVLH 
YCKSQAWG 


908 


2258 


A 


7842 


110 


1172 

■ 

i 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLG 

SLQPPPSGLKQSSHLSLSSSWDFRHAPTHPET 

YTCPKMIEMEQAEAQLAELDLLASMFPGENE 

LI VNDQLAVAELKDCIEKKTMEGRS SKVYFTI 

NMNLDVSDEKMAMFSLACILPFKYPAVLPEI 

TVRSVLLSRSQQTQLNTDLTAFLQKHCHGDV 

CILNATEWVREHASGYVSRDTSSSPTTGSTVQ 

SVDLIFTRLWIYSHHIYNKCKRKNILEWAKEL 

SLSGFSMPGKPGWCVEGPQSACEEFWARLR 

KLNWKRJLIRHREDIPFDGTNDETERQRKFSIF 

EEKVFSVNGARGNHMDFGQLYQFLNTKGCG 

DVFQMFLWV 


909 


2259 


A 


7870 


3067 


2923 


EGICVYTFIYVHMYTRTCMHTYPYMYMNSV 
LISSEILLIPSKYLFESK 


910 


2260 


A 


7884 


212 


4874 


GALTWSHPLLAVCPQGVWLGSTPSGSPALLP 

PSHRVNAEPGCVVTNACASGPCPPHANCRDL 

WQTFSCTCQPGYYGPGCVDACLLNPCQNQG 

SCRHLPGAPHGYTCDCVGGYFGHHCEHRMD 

QQCPRGWWGSPTCGPCNCDVHKGFDPNCNK 
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TNGQCHCKEFHYRPRGSDSCLPCDCYPVGST 

SRSCAPHSGQCPCRPGALGRQCNSCDSPFAEV 

TASGCRVLYDACPKSLRSGVWWPQTKFGVL 

ATVPCPRGALGLRGAGAAVRLCDEAQGWLE 

PDLFNCTSPAFRELSLLLDGLELNKTALDTME 

AKKLAQRJLREVTGHTDHYFSQDVRVTARLL 

AHLLAFESHQQGFGLTATQDAHFNENLLWA 

GSALLAPETGDLWAALGQRAPGGSPGSAGLV 

RHLEEYAATLARNMELTYLNPMGLVTPNIML 

SIDRMEHPSSPRGARRYPRYHSNLFRGQDAW 

DPHTHVLLPSQSPRPSPSEVLPTSSSIENSTTSS 

WPPPAPPEPEPGI SIIILL VYRTLG GLLP AQFQ 

AERRGARLPQNPVMNSPVVSVAVFHGRNFLR 

GILESPISLEFRLLQTANRSKAICVQWDPPGLA 

EQHGV WTARDCEL VFIRNGSHARCRCS RTGT 

FGVLMDASPRERLEGDLELLAVFTHVVVAVS 

VAALVLTAAILLSLRSLKSNVRGIHANVAAA 

LGVAELLFLLGIHRTHNQLVCTAVVILLFTYFF 

LSTFAWLFVQGLHLYRMQVEPRNVDRGAMR 

FYHALG WGVPA VLLGLAVGLDPEG YGNPDF 

CWISVHEPLIWSFAGPVVLVIVMNGTMFLLA 

ARTSCSTGQREAKKTSALTLRSSFLLLLLVSA 

SWLFGLLAVNHSILAFHYLHAGLCGLQGLAV 

LLLFC VLNADARAA WMPACLGRKAAPEEAR 

PAPGLGPGAYNNTALFEESGLIRITLGASTVSS 

VSSARSGRTQDQDSQRGRSYLRDNVLVRHGS 

AADHTDHSLQAHAGPTDLDVAMFHRDAGA 

DSDSDSDLSLEEERSLSIPSSESEDNGRTRGRF 

QRPLCRAAQSERLLTHPKDVDGNDLLSYWPA 

LGECEAAPCALQTWGSERRLGLDTSICDAAN 

NNQPDPALTSGDETSLGRAQRQRKGILKNRL 

Q YPLVPQTRGAPELS WCRAATLG HRAVP AAS 

YGRIYAGGGTGSLSQPASRYSSREQLDLLLRR 

QLSRERLEEAPAPVLRPLSRPGSQECMDAAPG 

RLEPKDRGSTLPRRQPPRDYPGAMAGRFGSR 

DALDLGAPREWLSTLPPPRRTRDLDPQPPPLP 

LSPQRQLS RDPLLPSRPLDSLSRS SNSREQLDQ 

VPSRHPSREALGPLPQLLRAREDSVSGPSHGP 

STEQLDILSSILASFNSSALSSVQSSSTPLGPHT 

TATPSATASVLGPSTPRSATSHSISELSPDSEPR 

DTQALLSATQAMDLRRRDYHMERPLLNQEH 

LEELGRWGSAPRTHQWRTWLQCSRARAYAL 

LLQHLPVLVWLPRYPVRDWLLGDLLSGLSVA 

IMQLPQGLAYALLAGLPPVFGLYSSFYPVFIY 

FLFGTSRHISVESLCVPGPVDT 


911 


2261 


A 


7890 


21 


806 


EFGTSRSSRSMAEDLGLSFGETASVEMLPEHG 

SCRPKARSSSARWALTCCLVLLPFLAGLTTYL 

LVSQLRAQGEACVQFQALKGQEFAPSHQQV 

YAPLRADGDKPRAHLTVVRQTPTQHFKNQFP 

ALHWEHELGLAFTKNRMNYTNKFLLIPESGD 

YFIYSQVTFRGMTSECSEIRQAGRPNKPDSITV 

VITKVTDSYPEPTQLLMGTKSVCEVGSNWFQ 

PIYLGAMFSLQEGDKLMVNVSDISLVDYTKE 

DKTFFGAFLL 


912 


2262 


A 


7891 


1263 


111 


ACG IRHEGALPGLTATPEAMLRFLPDLAFSFL 

LILALGQAVQFQEYVFLQFLGLDKAPSPQKFQ 

PVPYILKKIFQDREAAATTGVSRDLCYVKELG ! 

VRGNVLRFLPDQGFFLYPKKISQASSCLQKLL 

YFNLSAIKEREQLTLAQLGLDLGPNSYYNLGP 

ELELALFLVQEPHVWGQTTPKPGKMFVLRSV 
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PWPQGAVHFNLLDVAKDWNDNPRKNFGLFL 

EILVKEDRDSGVNFQPEDTCARLRCSLHASLL 

WTLNPDQCHPSRKRRAAIPVPKLSCKNLCH 

RHQLFINFRDLGWHKWIIAPKGFMANYCHGE 

CPFSLTISLNSSNYAFMQALMHAVDPEIPQAV 

CIPTKLSPISMLYQDNNDNVILRHYEDMVVD 

ECGCG 


913 


2263 


A 


7892 


15 


849 

- 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFAL 

YLLSTRLPRGRRLGSTEEAGGRSLWFPSDLAE 

LRELSEVLREYRKEHQAYVFLLFCGAYLYKQ 

GFAIPGSSFLNVLAGALFGPWLGLLLCCVLTS 

VGATCCYLLSSIFGKQLWSYFPDKVALLQR 

KVEENRNSLFFFLLFLRLFPMTPNWFLNLSAPI 

LNIPIVQFFFSVLIGLIPYNF1CVQTGSILSTLTS 

LDALFSWDTVFKLLA1AMVALIPGTUKKFSQ 

KHLQLNETSTANHIHSRKDT 


914 


2264 


A 


7893 


815 


959 


KSGWVWWLTPLIPALWEAQTEGSLRPEVKN 
RLSNITRPFFSKKKKILV 


915 


2265 


A 


7909 


3 


641 


HASGPGGIXRRRRGSGANMPVARSWVCRKT 

YVTPRRPFEKSRLDQELKLIGEYGLRNKREV 

WRVKFTLAK1RKAARELLTLDEKDPRRLFEG 

NALLRRLVRIGVLDEGKMKXDYILGLKIEDFL 

ERRLQTQVFKLGLAKSIHHAHVLIQQCHIRVR 

EQWNILFFTVRLDSQKHIDFSLCFPIGVANPS 

HVKRKNASKGQGGAGARDDEEEE 


916 


2266 


A 


7914 


3 


967 


V AHTQ WHTCQRLSQLTHRSILK YLLIDTH A C 

QVLILKHTHASLSLPSCQECFPSSIPSASHMVS 

HPHPPPSPRWGQTPEGLPAASPCGPGPRSCFS 

SILPTGDSWGMLACLCTVLWHLPAVPALNRT 

GDPGPGPSIQKTYDLTRYLEHQLRSLAGTYLN 

YLGPPFNEPDFNPPRLGAETLPRATVDLEVW 














RSLNDKLRL i QN YEA Y SHLLC YLRGLNRQAA " 

TAELRRSLAHFCTSLQGLLGSIAGVMAALGY 

PLPQPLPGTEPTWTPGPAHSDFLQKMDDFWL 

LKELQTWLWRSAKDFNRLKKKMQPPAAAVT 

LHLGAHGF 


917 


2267 


A 


7921 


2 


1166 


RPRRGQGL VQ EVQTEN VTVAEGG V AEITCRL 

HQYDGSIVVIQNPARQTLFFNGTRALKDERFQ 

LEEFSPRRVRIRLSDARLEDEGGYFCQLYTED 

THHQI ATLTVL VAPENPWEVREQ AVEG GEV 

ELSCL VPRSRPAATLRW YRDRKELKG V SS SQ 

ENGKVWSVASTVRFRVDRKDDGGIIICEAQN 

QALPSGHSKQTQYVLDVQYSPTARIHASQAV 

VREGDTLVLTCAVTGNPRPNQIRWNRGNESL 

PERAEA VGETLTLPGL VSADNGTYTCEASNK 

HGHARALYVLWYGESRLRPTEGGGGAPDP 

GAVVEAQTSVPYAIVGGILALLVFLIICVLVG 

MVWCSVRQKGSYLTHEASGLDEQGEAREAF 

LNGSDGHKRKEEFFI 


918 


2268 


A 


7938 


3 


2653 


RRKLPPASPPSSSVSSSLSPSAWMACRWSTK 

ESPRWRSALLLLFLAGVYGNGALAEHSENVH 

ISGVSTACGETPEQIRAPSGIITSPGWPSEYPAK 

INCSWFIRANPGEIITISFQDFDIQGSRRCNLD 

WLT1ETYKN1ESYRACGST1PPPYISSQDHIWIR 

FHSDDNISRKGFRLAYFSGKSEEPNCACDQFR 

CGNGKC1PEAWKCNNMDECGDRSDEEICAKE 

ANPPT AAAFQ PC A YNQFQCL SRFTK V YTCLP 

ESLKCDGNIDCLDLGDEIDCDVPTCGQWLKY 

FYGtFNSPNYPDFYPPGSNCTWLIDTGDHRK 
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VILRFTDFKLDGTGYGDYVKIYDGLEENPHK 

LLRVLTAFDSHAPLTVVSSSGQ1RVHFCADKV 

NAARGFNATYQVDGFCLPWEIPCGGNWGCY 

TEQQRCDGYWHCPNGRDETNCTMCQKEEFP 

CSRNGVCYPRSDRCNYQNHCPNGSDEKNCFF 

CQPGNFHCKNNRCVFESWVCDSQDDCGDGS 

DEENCPVIVPTRVITAAVIGSLICX3LLLVIALG 

CTCKLYSLRMFERRSFETQLSRVEAELLRREA 

PPSYGQLIAQGLIPPVEDFPVCSPNQASVLENL 

RLAVRSQLGFTSVRLPMAGRSSNIWNRJFNFA 

RSRHSGSLALVSADGDEVVPSQSTSREPERNH 

THRSLFSVESDDTDTENERRDMAGASGGVAA 

PLPQKVPPTTAVEATVGACASSSTQSTRGGH 

ADNGRDVTSVEPPSVSPARHQLTSALSRMTQ 

GLRWVRFTLGRSSSLSQNQSPLRQLDNGVSG 

REDDDDVEMLIPISDGSSDFDVNDCSRPLLDL 

ASDQGQGLRQPYNATNPGVRPSNRDGPCERC 

GIVHTAQIPDTCLEVTLKNETSDDEALLLC 


919 


2269 


A 


7951 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVAS 
GGWNDVACHTTMYFMCEFDKKNM 


920 


2270 


A 


7953 


47 


572 


GGRASWPEQAKEPRREGHTDKQQTEDVLAA 

GLRCLPHLPAICARRMSPAFRAMDVEPRAKG 

VLLEPFVHQVGGHSCVLRFNETTLCKPLVPRE 

HQFYETLPAEMRKFTPQYKGKSQLLEGLPHW 

RGDVRDRGHGRPWQPSLEPSLPPTLCFPSLSS 

FSSSWPSAQHLTPSVFNPW 


921 


2271 


A 


7957 


612 


812 


RSGRTVVTGIGYSKALQSSNRNTKSLLQNEF 

MMVYSFRALSFKESTWATFQHGGEATKSRSL 

SSTQ 


922 


2272 


A 


7967 


1443 


1660 


ENITEKWKEIWMCRGNKKSCCWTFIKDRHLT 
VSCCKSKSGETLLICIFCSNLVGFFFFGIRGFSN 
WELVKPN 


923 


2273 


A 


7981 


1 


3023 


GSAPRAATAMARARPPPPPSPPPGLLPLLPPLL 

LLPLLLLPAGCRALEETLMDTKWVTSELAWT 

SHPESGWEEVSGYDEAMNPIRTYQVCNVRES 

SQNNWLRTGFIWRRDVQRVYVELKFTVRDC 

NSIPNIPGSCKETFNLFYYEADSDVASASSPFW 

MENPYVKVDTIAPDESFSRLDAGRVNTKVRS 

FGPLSKAGFYLAFQDQGACMSLISVRAFYKK 

CASTTAGFALFPETLTGAEPTSLVIAPGTCIPN 

AVEVSVPLKLYCNGDGEWMVPVGACTCATG 

HEPAAKESQCRPCPPGSYKAKQGEGPCLPCPP 

NSRTTSPAASICTCHNNFYRADSDSADSACTT 

VPSPPRGVISNVNETSLILEWSEPRDLGVRDD 

LLYNVICKKCHGAGGASACSRCDDNVEFVPR 

QLGLSEPRVHTSHLLAHTRYTFEVQAVNGVS 

GKSPLPPRYAAVNITTNQAAPSEVPTLRLHSS 

SGS SLTLS W APPERFNG VILDYEMKYFEKS EG 

IASTVTSQMNSVQLDGLRPDARYWQVRART 

VAGYGQYSRPAEFETTSERGSGAQQLQEQLP 

LIVGSATAGLVFVVAVWIAIVCLRKQRHGS 

DSEYTEKLQQYIAPGMfCVYIDPFTYEDFNEA 

VREFAKEIDVSCVKIEEVIGAGEFGEVCRGRL 

KQPGRREVFVADCTLKVGYTERQRRDFLSEA 

SIMGQFDHPNHRLEGVVTKSRPVMILTEFME 

NCALDSFLRLNDGQFTVIQLVGMLRGIAAGM 

KYLSEMNYVHRDLAARNILVNSNLVCKVSDF 

GLSRFLEDDPSDPTYTSSLGGKIPIRWTAPEAI 

AYRKFTSASDVWSYGIVMWEVMSYGERPY 
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I=Isoleucine, K=Lysine, L*=Leucine, 
M=Methionine, N=Asparagine, P=ProIine, 
Q=Glutamine, R=Arginine, S=5erine, 
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nucleotide insertion 














WDMSNQDVINAVEQDYRLPPPMDCPTALHQ 
LMLDCWVRDRNLRPKFSQIVNTLDKLIRNAA 

oLrwVl/ViAi^aOIVlov^rLLiUKl VrL/X 1 Ir 1 1 VuL/ 

WLDAIKMGRYKESFVSAGFASFDLVAQMTA 
LPVQV 


924 


2274 


A 


7985 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNF 
QLMRELDQRTEDKKAEIDTLAAEYTSTVKTLS 

r LK<JK v bKLQKUj JN A i a fvUiVb I bUJJK. V Kl LAM 

QTYEMVDKHIRRLDADLARFEADLKDKMEG 
SDFESSGGRGLKKGRGQKEKRGSRGRGRRTS 
EEDTPKKKKHKGG 






A 




44/ 


coo 


LPCor C AQLM S br bR V WLQQ b Hr HNPR WN SR 
SPIRCYCQHWPHCVHC 


926 


2276 


A 


7996 


925 


582 


GPCKVCCITLAIMLQCHSFYRKDVQVEHPKS 
LNPKYSQIENFLSADMALKRKCLLSISDLDFW 
IWDAQPVGIMQTLQNLKKIPNPGCFWSQAFQI 
KL» 1 QP1LPLGGRY Yl 1 IRQ 


927 


2277 


A 


7998 


2 


353 


RIQRPLNSRSPNHSLFVKAELTAKQATMKLSV 
CLLLVTLALCCYQANAEFCPALVSELLDFFFI 
SEPLFKLSLAKFDAPPEAVAAKLGVKRCTDQ 
MSLQKRSLIAEVLVK1LKKCSV 


928 


2278 


A 


8004 


Z30 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAG 
ARGLRATYHRLLDKVELMLPEKLRPLYNHPA 
GPRTWFWAPIMKWGLVCAGLADMARPAEK 
LSTAQSAVLMATGFTWSRYSLVIIPKNWSLFA 
VNFFVGAAGASQLFRIWRYNQELKAKAHK 


929 


2279 


A 


8007 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYP 
AGSLLRQSPQPRHTFYAGPRLSASASSKELLM 
KLRRKTGYSFVNCKKALETCGGDLKQAEIWL 














HKEAQKEOW3KAAKLQQRICTKCGLIGLLQE 

GNTTVLVEVNCETDFVSRNLKFQLLVQQVAL 

GTMMHCQTLKDQPSAYSKGFLNSSELSGLPA 

GPDREGSLKDQLALAIGKLGENMILKRAAWV 

KVPSGFYVGSYVHGAMQSPSLHKLVLGKYG 

ALVICETSEQKTNLEDVGRRLGQHWGMAPL 

SVGSLDDEPGGEAETKMLSQPYLLDPSITLGQ 

YVQPQGVSWDFVRFECGEGEEAAETE 


930 

4 


2280 


A 


8008 


3 


1679 


NSRVWGPWTEPSAGSLRPMARJCQNRNSKEL 

GLVPLTDDTSHAGPPGPGRALLECDHLRSGV 

PGGRRRKDWSCSLLVASLAGAFGSSFLYGYN 

LSWNAPTPYIKAFYNESWERRHGRPIDPDTL 

TLLWSVTVSIFAIGGLVGTLrVKMIGKVLGRK 

HTLLANN GF AIS AALLMACSLQ AGAFEMLIV 

GRHMGIDGGVALSVLPMYLSEISPKEIRGSLG 

QVTAIFICIGVFTGQLLGLPELLGKESTWPYLF 

GVIVVPAVVQLLSLPFLPDSPRYLLLEKHNEA 

RAVKAFQTFLGKADVSQEVEEVLAESRVQRS 

IRLVSVLELLRAPYVRWQVVTVIVTMACYQL 

V^ljL,lN/\l VV r I 1 INolJI^uJvAulrr/VJVlr I V lLoluu 

IETLAAVFSGLV1EHLGRRPLLIGGFGLMGLFF 
GTLT1TLTLQDHAPWVPYLSIVGILAIIASFCSG 
PGGIPFILTGEFFQQSQRPAAFIIAGTVNWLSN ' 
FAVGLLFPFIQKSLDTYCFLVFATICITGAIYL , 
YFVLPETKNRTYAEI SQAFSKRNKAYPPEEKJ 
DSAVTDGKINGRP 


931 


2281 


A 


8009 


861 


300 


AAGAWSAMPKAKGKTRRQKFGYSVNRKRL 
NRNARRKAAPRJECSH1RHAWDHAKSVRQNL 
AEMGLAVDPNRAVPLRKRKVKAMEVDIEER 
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D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, 0=Glycine, H=Histidine, 
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/^possible nucleotide deletion, \— possible 
nucleotide insertion 














PKELVRJKPYVLNDLEAEASLPEfCKGNTLSRD 
LIDYVRYMVENHGEDYKAMARDEKNYYQD 
TPKQIRSKINVYKRFYPAEWQDFLDSLQKRK 
MEVE 


932 


2282 


A 


8011 


412 


1 


SNLCLGNSWRWRWAKSRHHCIPTVTLSKRSG 
DIRGSHFS SPQRQRSQRVPGKETARVLRAGK 
QGRGQIPIPCPWPPPPPPPPPGSPGPGCRQFHQ 
SLEAKARHPASVREMRGKVKMRRALRRAPA 
STRAS SRQPNPK 


933 


2283 


A 


8012 


147 


1077 


PPVPPASRSDMAQNLKDLAGRLPAGPRGMGT 

ALKLLLGAGAVAYGVRESVFTVEGGHRAIFF 

NR1GGVQQDTILAEGLHFRIPWFQYPIIYDIRA 

RPRKISSPTGSKDLQMVNISLRVLSRPNAQEL 

PSMYQRLGLDYEERVLPSIVNEVLKSWAKF 

NASQLITQRAQVSLURRELTERAKDFSLILDD 

VAJTELSFSREYTAAVEAKQVAQQEAQRAQF 

LVEKAKQEQRQK1VQAEGEAEAAKMLGEAL 

SKNPGY1KLRKIRAAQNISKTIATSQNRTYLTA 

DNLVLNLQDESFTRGSDSLIKGKK 


934 


2284 


A 


8023 


255. 


982 


SQFSLSQVLVDSAEEGSLAAAAEL'AAQKREQ 

RLRKFRELHLMRNEARKLNHQEVVEEDKRL 

KLPANWEAKKARLEWELKEEEKKKECAARG 

EDYEKVKLLEISAEDAERWERKKKRKNPDLG 

FSDYAAAQLRQYHRLTKQiKPDMETYERLRE 

KHGEEFFPTSNSLLHGTHVPSTEEIDRMVIDLE 

KQIEKRDICYSRRRPYNDDADIDYINERNAKF 

NKKAERFYGKYTAEIKQNLERGTAV 


935 


2285 


A 


8027 


59 


310 


LVSSTVNLLTEKAPWNSLAWTVTSYVFLKJPL 
QGGGTGSTGMRDSALTLLGIGPSHRHSLSIRL 
SQHSSPAPMYSQTFHILVLG 


936 


2286 


A 


8032 


1 


639 


SGRECNMAKTYDYLFKLLLIGDSGVGKTCVL 

FRFSEDAFNSTFISTIGIDFKIRT1ELDGKRIKLQ 

IWDTAGQERFRTITTAYYRGAMGIMLVYDIT 

NEKSFDNIRNWIRNTEEHASADVEKMILGNKC 

DVNDKRQVSKERGEKLALDYGIKFMETSAK 

ANIN VEN AFFTL ARDIKAKMDKKLEGN SPQG 

SNQGVKITPDQQKRSSFFRCVLL 


937 


2287 


A 


8039 


393 


311 


EETIHSENSYILEKYIPISANLTLTIA 


938 


2288 


A 


8052 


675 


1334 


LHP AATST AWLH VPPGLSMALS WVLT VLSLL 

PLLEAQIPLCANLVPVPITNATLDRITGKWFYI 

AS AFRNEEYNKS VQEIQATFFYFTPNKTEDTIF 

LREYQTRQDQCI YNTTYLNVQRENGTI SRYV 

GGQEHFAHLLILRDTKTYMLAFDVNDEKNW 

GLSVYADKPETTKEQLGEFYEALDCLRIPKSD 

VVYTDWKKDKCEPLEKQHEKERKQEEGES 


939 


2289 


A 


8055 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDF 

AEQLKWSAELARLGESIMDGKQGGMDGSKP 

AGPRDFPGIRLLSNPLMGDAVSDWSPMHEAA 

IHGHQLSLRNLISQGWAVNIITADHVSPLHEA 

CLGGHLSCVKILLKHGAQVNGVTADWHTPL 

FNACVSGSWDCVNLLLQHGASVQPESDLASP 

IHEAARRGHVECVNSLIAYGGNIDHKISHLGT 

PLYLACENQQRACVKKLLESGADVNQGKGQ 

DSPLHAVARTASEELACLLMDFGADTQAKN 

AEGKRPVELVPPESPLAQLFLEREGPPSLMQL 

CRLR1RKCFGIQQHHKITKLVLPEDLKQFLLH 

L 


940 


2290 


A 


8058 


2 


1203 


KVLSIREPAHSTARKASEPSQPSQPSQPGGHLI 
ARLRTMDLHLFDYSEPGNFSDISWPCNSSDQ 
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D=Aspartic Acid, E^GIutamic Acid, 
F=Phenylalanine, G=GIycine, H=Histidine, 
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Y=Tyrosine, X-Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














VVDTVMCPNMPNKSVLLYTLSFIYIFIFVIGMI 

ANSWVWVNIQAKTTGYDTHCYILNLAIADL 

WVVLTIPVWVVSLVQHNQVVPMGELTCKVTH 

LIFSINLFGSIFFLTCMSVDRYLSrTYFTNTPSS 

RKKMVRRWCILVVVLLAFCVSLPDTYYLKT 

VTSASNNETYCRSFYPEHSIKEWLIGMELVSV 

VLGFAVPFSIIAVFYFLLARAISASSDQEKHSS 

RKIIFSYVVVFLVCWLPYHVAVLLDIFSILHYI 

PFTCRLEHALFTALHVTQCLSLVHCCVNPVL 

YSFINRNYRYELMKABFKYSAKTGLTKLIDA 

SRV SETEY SALEQSTK 


941 


2291 


A 


8059 


73 


432 


DMAGLMTIVTSLLFLGVCAHHIIPTGSVVLPS 
PCCMFFVSKRIPENRWSYQLSSRSTCLKAGV 
IFTTKKGQQFCGDPKQEWVQRYMKNLDAKQ 
KKASPRARAVAVKGPVQRYPGNQTTC 


942 


2292 


A 


8067 


278 


1262 


GGIGEIKQRPSCLGRCLDPSLSVLMNISLGLGS 

VFSAVISQKPSRDICQRGTSLTIQCQVDSQVT 

MM F WYRQQ PGQ S LT LIATAN QG SE ATYESGF 

VIDKFPISRPNLTFSTLTVSNMSPEDSSIYLCSA 

GRQGTYEQYFGPGTRLTVTEDLKNVFPPEVA 

VFEPSEAEISHTQKATLVCLATGFYPDHVELS 

WWVNGKEVHSGVSTDPOPLKEOPALNDSRY 

CLSSRLRVSATFWQNPRNHFRCQVQFYGLSE 
NDEWTQDRAKPVTQIVSAEAWGRADCGFTS 
ESYQQGVLSATILYEILLGKATLYAVLVSALV 
LMAMVKRKDSRG 


943 


2293 


A 


8070 


1 


879 


MVKVVPATRGNLPRSQLTGTHQHCQPREPKI 
TASERLRRRPRATARLRAHAAPPEPPLAVFAP 
PSDRKELLALPVACDPVIASVMSWVQAASLI 
QGPGDKGDVFDEEADESLLAQREWQSNMQR 
RVKEG YRD G ID AGKA VTLOOGFNOGYKKG A 














EVILNYGRLRGTLSALLSWCHLHNNNSTLINK 

INNLLDAVGQCEEYVLKHLKSITPPSHVVDLL 

DSiEDMDLCHVVPAEKKIDEAKDERLCENNA 

EFNKNCSKSHSGIDCSYVECCRTQEHAHSGK 

PKPHMDFGTDSQF 


944 


2294 


A 


8073 


1 


797 

i 


ESARWSRQLRRTLIRLSFPISCGRSHAFGGCK 

MAATSGTDEPVSGELVSVAHALSLPAESYGN 

DPDEEMAWAMRAMQHAEVYYKLISSVDPQF 

LKLTKVDDQIYSEFRICNFETLRIDVLDPEELK 

SESAKEK WRPFCLKFNGIVEDFNYGTLLRLD 

CSQGYTEENTIFAPR1QFFAIEIARNREGYNKA 

VYISVQDKJEGEKGVNNGGEKRADSGEEENT 

KNGGEKGADSGEEKEEGINREDKTDKGGEK 

GKEADKEINKSGEKAM 


945 


2295 


A 


8074 1 


2 


505 

*t 
i 


GAATLLRSASSAARKAAEAEQVWLHLHRYL 

SADRRVLGLREWGRPASERECSLCQRLKREL 

NMGDVEKGKKIFIMKCSQCHTVEKGGKHKT 

GPNLHGLFGRKTGQAPGYSYTAANKNKGIIW 

GEDTLMEYLENPKKYIPGTKMIFVGIKKKEER 

ADLIAYLKKATNE 


946 


2296 


A 


8081 


42 


590 


EGRRGKFGGKLCNFLFYFHSNSAESRMDVLF 
VAIFAVPLILGQEYEDEERLGEDEYYQWYY 
YTVTPSYDDFSADFTIDYSIFESEDRLNRLDK 
D ITEA IETTIS LET ARADHPKP VTV fCPVTTEP Q 
SPRSEAMPCP\0,RSPIPLPPVRVPLFRWGCISC 
KX VG RRLLMTL WMG VWQEEIG R 


947 


2297 


A 


8084 


322 


549 


GGGSSPRELAGAAGLTVTSQAVAARRQQPSF 
SRARAPAHSLRAALSLASSARSWGAVSRDRG 
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PCPPAIMYQSSNKC 


948 


2298 

* 


B 


8093 

i 

i 

i 

i 


3905 

■ 
i 


846 


MEPGEVKDRILENISLSVKKLQSYFAACEDEI 

PA1RNHDKVLQRLCEHLDHALLYGLQDLSSG 

YWVLVVHFTRREAIKQIEVLQHVATNLGRSR 

AWLYLALNENSLESYLRLFQENLGLLHKYYV 

KNALVCSHDHLTLFLTLVSGLEFIRFELDLDA 

PYLDLAPYMPDYYKPQYLLDFEDRLPSSVHG 

SDSLSLNSFNSVTSTNLEWDDSAIAPSSEDYD 

FGDVFPAVPSVPSTDWEDGDLTDTVSGPRST 

ASDLTSSKASTRSPTQRQNPFNEEPAETVSSS 

DTTPVHTTSQEKEEAQALDPPDACTELEVIRV 

TKJCKKIGKKKKSRSDEEASPLHPACSQKKCA 

KQGDGDSRNGSPSLGRDSPDTMLASPQEEGE 

GPSSTTESSERSEPGLLIPEMKDTSMERLGQPL 

SKVIDQLNGQLDPSTWCSRAEPPDQSFRTGSP 

GDAPERPPLCDFSEGLSAPMDFYRFTVESPST 

VTSGGGHHDPAGLGQPLHVPSSPEAAGQEEE 

GGGGEGQTPRPLEDTTREAQELEAQLSLVRE 

GPVSEPEPGTQEVLCQLKRDQPSPCLSSAEDS 

GVDEGQGSPSEMVHSSEFRVDNNHLLLLMIH 

VFRENEEQLFKMIRMSTGHMEGNLQLLYVLL 

TDCYVYLLRKGATEKPYLVEEAVSYNELDY 

VSVGLDQQTVKLVCTNRRKQFLLDTADVAL 

AEFFLASLKSAMIKGCREPPYPSILTDATMEK 

LALAKFVAQESKCEASAVTVRFYGLVHWED 

PTDESLGPTFCHCSPPEGTITK£GMLHYKAGT 

SYLGKEHWKTCFWLSNGILYQYPDRTDVIP 

LLSVNMGGEQCGGCRRANITDRPHAFQVILS 

DPPCLELSAESEAEMAEWMQHLCQAVSKGVI : 

PQGVAPSPCIPCCLVLTDDRLFTCHEDCQTSF , 

FRSLGTAKLGDISAVSTEPGKEYCVLEFSQDS 

QQLLPPWVTYLSCTSELDRLLSALNSGWKTIY 

QXTDLPHTAIQEASNKKKFEDALSLIHSAWQR 

SDSLCRGRASRDPWC* 


949 


2299 


A 


8095 


9 


2374 


ARRADTVLLESPSMLQGLLPVSLLLSVAVSAI 

KELPGVKK YE WYPIRLHPL HKREAK EPEQ Q 

EQFETELK YKMTINGKIA VL YLKXNKNLL AP 

GYTETYYNSTGKEITTSPQIMDDCYYQGHELN 

EKVSDASISTCRGLRGYFSQGDQRYFIEPLSPI 

HRDGQEHALFKYNPDEKNYDSTCGMDGVL 

WAHDLQQNIALPATKLVKLKDRKVQEHEKY 

IEYYLVLDNGEFKRYNENQDEIRKRVFEMAN 

YVNMLYKKLNTHVALVGMEIWTDKDKIKIT 

PNASFTLENFSKWRGSVLSRRKRHDIAQLITA 

TELAGTTVGLAFMSTMCSPYSVGWQDHSD 

NLLRV AGTMAHEMGHNFGMFHDD YS CKCPS 

TICVMDKALSFYIPTDFSSCSRLSYDKFFEDKL 

SNCLFNAPLPTDIISTPICGNQLVEMGEDCDC 

GTSEECTNICCDAKTCKIKATFQCALGECCEK 

CQFKKAGMVCRPAKDECDLPEMCNGKSGNC 

PDDRFQVNGFPCHHGKGHCLMGTCPTLQEQ 

CTELWGPGTEVADKSCYNRNEGGSKYGYCR 

RVDDTLIPCKANDTMCGKLFCQGGSDNLPW 

KGRIVTFLTCKTFDPEDTSQEIGMVANGTKCG 

DNKVCINAECVDIEKAYKS'i'NCSSKCKGHAV 

CDHELQCQCEEGWIPPDCDDSSWFHFSIWG 

VLFPMAVIFVWAMVIRHQSSREKQKKDQRP 

LSTTGTRPHKQKRKPQMVKAVQPQEMSQMK 

PHVYDLPVEGNEPPASFHKDTNALPPTVFKD 

NPMSTPKDSNPKA 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


950 


2300 

- 


A 


8100 


1 


1251 


MGLLLMILASAVLGSFLTLLAQFFLLYRRQPE 

PPADEAARAGEGFRYIKPVPGLLLREYLYGG 

GRDEEPSGAAPEGGATPTAAPETPAPPTRETC 

YFLNATILFLFRELRDTALTRRWVTKKIKVEF 

EELLQTKTAGRLLEGLSLRDVFLGETVPFIKTI 

RLVRPWPSATGEPDGPEGEALPAACPEELAF 

EAEVEYNGGFHLAIDVDLVFGKSAYLFVKLS 

RWGRLRLVFTRVPFTHWFFSFVEDPLIDFEV 

RSQFEGRPMPQLTSIIWQLKJOKRKHTLPNY 

KIRFKPFFPYQTLQGFEEDEEHIHIQQWALTE 

GRLKVTLLECSRLLIFGSYDREANVHCTLELS 

SSVWEEKQRSSIKTGTISLTAVFMGWHRVSE 

AFPGLWYKLLVDLPFWGLEDGGPLLTVPLRQ 

CPG 


951 


2301 


A 


S108 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQR 

NFQLMRDLDQRTEDLKAEIDKLATEYMSSAR 

SLSSEEKLALLKQIQEAYGKCKEFGDDKVQL 

AMOTYEMVDKHIRRLDTDLARFEADLKEKOI 

ESSDYDSSSSKGKKKGRTQKEKICAARARSKG 

KNSDEEAPKTAQKKLKLVRTSPEYGMPSVTF 

GSVHPSDVLDMPVDPNEPTYCLCHQVSYGE 

MIGCDNPDCSIEWFHFACVG1 TTKPRGKWFC 

PRCSQERKKK 


952 


2302 


A 


8112 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRL 
LHGTTLPGGNQRELARQKNMKJCQSDSVKGK 
RRDDGLSAAARKQRDSTPRDSEIMQQKQKK 
ANEKKEEPK 


953 


2303 


A 


8118 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPG 
LETNILKMTTPNKTPPGADPKQLERTGTVREI 
GSQAVWSLSSCKJPGFGVDQLRDDNLETYWQ 
SDGSQPHLVN1QFRRKTTVKTLCIYADYKSDE 














SYTPSKISVRVGNNFHNLQJSlRQLELVEPSGW 
IHVPLTDNHKKPTRTFMIQIAVLANHQNGRD 
THMRQUOYTP VEES S IGKFPRCTTI DFMMYR S 
IR 


954 


2304 


A 


8133 


66 


1015 


PPLPPRSFPNLFSRPEPLPEPGRRGCNRSREPA 

ARAPSPPPPFEGAPGRAMVKVTFNSALAQKE 

AKKDEPKSGEEALIIPPDAVAVDCKDPDDVV 

PVGQRRAWCWCMCFGLAFMLAGVILGGAY 

LYKYFALQPDDVYYCGIKYIKDDVILNEPSAD 

APAALYQTIEENIKIFEEEEVEFISVPVPEFADS 

DPANIVHDFNKKLTAYLDLNLDKCYVIPLNT 

STVMPPRNLLELLINIKAGTYLPQSYLIHEHMV 

ITDRIENIDHLGFFIYRLCHDKETYKLQRRETI 

KGIQKREASNCFAIRHFENKFAVETLICS 


955 


2305 


A 


8143 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDV 

KKKJKEVTEEVANKVSCAMTDEICRLSVLVD 

EFCSEFHPNPDVLKIYKSELNKHIEDGMGRNL 

ADRCTDEVNALVLQTQQEIIENLKPLLPAGIQ 

DKLHTLIPCKKFDLSYNLNYHKLCSDFQEDIV 

FRFSLGWSSLVHRFLGPRNAQRVLLGLSEPIF 

QLPRSLASTPTAPTTPATPDNASQEELMITLVT 

GLASVTSRTSMGniVGGVIWKTIGWKLLSVS. 

LTMYGALYLYERLSWTTHAKERAFKQQFVN 

YATEKLRMTVSSTSANCSHQVKQQIATTFARL 

CQQVDITQKQLEEEIARLPKEIDQLEKIQNNS 

KLLRNKA VQLENELENFTKQFLPS SNEE S 


956 


2306 


A 


8157 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLH 
LFLLTAGPALGWNDPDRMLLRDVKALTLHY 
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D=Aspartic Acid, E=GIutamic Acid, 
F=PhenyIalanine, G=Glycine 5 H=Histidine, 
Msoleucine, K=Lysine, L-Leucine, 
M=Methionine 3 N=Asparagine, P=Proline, 
Q=Glutamine s R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine s X^Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














DRYTTSRRLDPIPQLKCVGGTAGCDSYTPKVr 

QCQNKGWDGYDVQWECKTDLDIAYKFGKT 

VVSCEGYESSEDQYVLRGSCGLEYNLDYTEL 

GLQKLKESGKQHGFASFSDYYYKWSSADSC 

NMSGLITIVVLLGIAFVVYKLFLSDGQYSPPP 

YSEYPPFSHRYQRFTNSAGPPPPGFKSEFTGPQ 

NTGHGATSGFGSAFTGQQGYENSGPGFWTGL 

GTGGILGYLFGSNRAATPFSDSWYYPSYPPSY 

PGTWNRAYSPLHGGSGSYSVCSNSDTKTRTA 

SGYGGTRRR 


957 


2307 


A 


8159 


1492 


528 


THWMTGMCYAPHQVLSYINGVTTSKPGVSL 

VYSMPSRNLSLRLEGLQEKDSGPYSCSVNVQ 

DKQGKSRGHSIKTLELNVLVPPAPPSCRLQGV 

PHVGANVTLSCX^SPRSKPAVQYQWDRQLPSF 

QTFFAPALDVIRGSLSLTNLSSSMAGVYVCKA 

HNEVGTAQ CNVTLEVSTGPGAAV VAGA WG 

TLVGLGLLAGLVLLYHRRGKALEEPANDIKE 

DAIAPRTLPWPKSSDTISKNGTLSSVTSARAL 

RPPHGPPRPGALTPTPSLSSQALPSPRJLPTTDG 

AHPQPISPIPGGVSSSGLSRMGAVPVMVPAQS 

QAGSLV 


958 


2308 


A 


8161 


2340 


1192 


ELARRPKQQSSEKSRNMIRNWLTIFILFPLKLV 

EKCESSVSLTVPPVVKLENGSSTNVSLTLRPP 

LNATLVITFEITFRSKNITILELPDEVWPPGVT 

N SSFQ VTSQN VGQLT VYLHGNHSNQTGPRIR 

FLVIRSSAISIINQVIGWIYFVAWSISFYPQVIM 

NWRKKSVIGLSFDFVALNLTGFVAYSVFNIGL 

LWVPYIKEQFLLKYPNGVNPVNSNDVFFSLH 

AVVLTLII1VQCCLYERGGQRVSWPAIGFLVL 

AWLFAFVTMIVAAVGV1TWLQFLFCFSYIKL 

AVTLVKYFPQAYMNFYYKSTEGWSIGNVLL 

DFTGGSFSLLQMFLQSYNNDQWTLIFGDPTK 

FGLGVFSIVFDWFFIQHFCLYRKRPGYDQLN 


959 


2309 


A 


8163 


521 


1345 


GERAGRRRGRLGVWAQPQPLLPRPVGSRRE 

MQPPGPPPAYAPTNGDFTFVSSADAEDLSGSl 

ASPDVKLNLGGDFIKESTATTFLRQRGYGWL 

LEVEDDDPEDNKPLLEELDIDLKDIYYKIRCV 

LMPMPSLGFNRQVVRDNPDFWGPLAVVLFFS 

MISLYGQFRWSWIITIWIFGSLTIFLLARVLG 

GEVAYGQVLGVIGYSLLPLIVIAPVLLVVGSF 

EVVSTLIKLFGVFWAAYSAASLLVGEEFKTK 

KPLLIYPDFLLYIYFLSLYTGV 


960 


2310 


A 


8167 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPN 

LYSQLNALQFTVDERSILWLNQFLLDLKQSL 

NQFMAVYKLNDNSKSDEHVDVRVDGLMLK 

FVIPSEVKSECHQDQPRAISIQSSEMIATNTRH 

CPNCRHSDLEALFQDFKDCDFFSKTYTSFPKS 

CDNFNLLHPIFQRHAHEQDTKMHEIYKGNITP i 

QLNKNTLKTSAATDVWAVYFSQFWIDYEGM 

KSGKGRPISFVDSFPLSIWICQPTRYAESQKEP 

QTCNQVSLNTSQSES SDLAGRLKRKKLLKEY 

Y STESEPLTNGGQKPS SSDTFFRFSPS SSEADI 

HLLVHVHKHVSMQINHYQYLLLLFLHESLILL 

SENLRKDVEAVTGSPASQTSICIGILLRSAELA 

LLLHPVDQANTLKSPVSESVSPWPDYLPTEN 

GDFLS SKRKQISRDINRIRSVT VNHMSDNRSM 

SVDLSHIPLKDPLLFKSASDTNLQKGISFMDY 

LSDKHLGKISEDESSGLVYKSGSGEIGSETSD 

KKDSFYTDSSSVLNYREDSNILSFDSDGNQNI 

LSSTLTSKGNETIESIFKAEDLLPEAASLSENL 
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D=Aspartic Acid, E=Glutamic Acid, 
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/=possible nucleotide deletion, ¥=possible 
nucleotide insertion 














DISKEETPPVRTLKSQSSLSGKPKERCPPNLAP 

LCVSYKNMKRSSSQMSLDTISLDSMILEEQLL 

ESDGSDSHMFLEKGNKKNSTTNYRGTAESVN 

AGANLONYGETSPDAISTNSEGAOENHDDI M 

SVWFKITGVNGEIDIRGEDTEICLQVNQVTP 

DQLGNISLRHYLCNRPVGSDQKAVIHSKSSPE 

ISLRJFESGPGAVIHSLLAEKNGFLQCHIENFST 

EFLTSSLMNIQHFLEDETVATVMPMKIQVSNT 

KJNLKDDSPRSSTVSLEPAPVTVHIDHLVVER 

SDDGSFHIRDSHMLNTGNDLKENVKSDSVLL 

TSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREOLMFFNESI KOFI AKAKMAI 

AEAHLEKDALLHHDCKMTVE 


961 


2311 


A 


8172 


1442 


682 


TAAMS1FTPTN QIRLTNVAVVRMKRAGKRFEI 

ACYKNKWGWRSGVEKDLDEVLQTHSVFVN 
VSKGOVAKKEDI ISAFOTDDOTFIPKOTT TKG 

EVQVSDKERHTQLEQMFRDIATIVADKCVNP 
ETTCRPYTVILIERAMKDIHYSVKTNKSTKQQA 
LEVIKQLKEKMKIERAHMRLRFILPVNEGKKL 
KEKLKPLIKVIESEDYGQQLEIVCLIDPGCFREI 
DEL IKKETKGKGSLEVLNLKDVEEGDEKFE 






A 
A. 


Ol/D 


zoo 


COT 

587 


NISNKAEVSSHPSV1SHSMDSFGQPRPEDNQS 
VLRRMQKKYWKTKQVFIKATGKKEDEHLVA 
SDAELDAKLEVFHSVQETCTELLKIIEKYQLR 
LNGMKS 


963 


2313 


A 


8181 


13 


2215 


AEGCAERRGTEPWELSMSWESGAGPGLGSQ 

GMDLVWSAWYGKCVKGKGSLPLSAHGIW 

A WL SRAE WDQVTV YLFCDDHKLQRYALNRI 

TVWRSRSGNELPLAVASTADLIRCKLLDVTG 

GLGTDELRLLYGMALVRFVNLISERKTKFAK 

VPLKCTAOEVNIPDWrV^DLRHELTHKKMPHI 


* 












NDCRRGCYFVLDWLQKTYWCRQLENSLRET 

WELEEFREGIEEEDQEEDKNIWDDITEQKPE 

PQDDGKSTESDVKADGDSKGSEEVDSHCKK 

ALSHKELYERARELLVSYEEEQFTVLEKFRYL 

PKAIKAWNNPSPRVECVLAELKGVTCENREA 

VLDAFLDDGFLVPTFEQLAALQIEYEENVDL 

NDVLVPKPFSQFWQPLLRGLHSQNFTQALLE 

RMLSELPALGISGIRPTYTLRWTVELrVANTKT 

GRNARRFSAfiOWFARRfiWRT FNPSA*sT nWP ■ 

RMVESCLGSPCWASPQLLRDFKAMGQGLPD 1 

EEQEKJLLRICS1YTQSGENSLVQEGSEASPIGK 

SPYTLDSLYWSVKPASSSFGSEAKAQQQEEQ 

GSVNDVKEEEKEEKEVLPDQVEEEEENDDQE 

EEEEDEDDEDDEEEDRMEVGPFSTGQESPTA 

ENARLLAQKRGALQGSAWQVSSEDVRWDTF 

PLGRMPGQTEDPAELMLENYDTMYLLDQPV 

LEQRLEPSTCKTDTLGLSCG VG SGNCSNS SS S 

NFEGLLWSQGQLHGLKTGLQLF 


964 


2314 


A 


8184 


6 


1393 


EPRRNFRDDSTRPRTRGRTRGRRRRACRSAE 

GTGLRSLLLPPRLQLPAGPFSRCRWDPVSSRR 

PSTMPPKKGGDGIKPPPIIGRFGTSLKIGIVGLP 

NVGKSTFFNVLTNSQASAENFPFCTIDPNESR ' 

VPVPDERFDFLCQYHKPASKIPAFLNVVDIAG 

LVKGAHNGQGLGNAFLSHISACDGIFHLTRA * 

FEDDDITHVEGSVDPIRDIEIIHEELQLKDEEMI 

GPIIDKLEKVAVRGGDKKLKPEYDIMCKVKS 

WVIDQKKPVRFYHDWNDKEIEVLNKHLFLTS 

KPMVYLWLSEKDYIRKKNKVVLIKIKHWVD 

KYDPGALVIPFSGALELKLQELSAEERQKYLE 
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F=Phenylalanine, GKjlycine, H-Histidine, 
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/==possib!e nucleotide deletion, possible 
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ANMTQSALPKIIKAGFAALQLEYFFTAGPDEV 
RAWTIRKGTKAPQAAGKIHTDFEKGFIMAEV ; 
MKYEDFKEEGSENAVKAAGKYRQQGRNYIV 
EDGDIIFFKFNTPQQPKKK 


965 


2315 


A 


8195 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMV 

AAALGGHPLLGVSATLNSVLNSNAIKNLPPPL 

GGAAGHPGSAVSAAPGILYPGGNKYQTIDNY 

QP YPC AEDE ECGTDE YC ASPTRGG D AG VQIC 

LACRKRRKRCMRHAMCCPGNYCKNGICVSS 

DQNHFRGEIEETITESFGNDHSTLDGYSRRTT 

LSSKMYHTKGQEGSVCLRSSDCASGLCCARH 

FWSKICKPVLKEGQVCTKHRRKGSHGLEIFQ 

RCY CGEGLSCRIQKDHHQASNSSRLHTCQRH 


966 


2316 


A 


8207 


416 


4082 


KFKLIKIMLLTLnLLPVVSKFSFVSLSAPQHW 

SCPEGTLAGNGNSTCVGPAPFLIFSHGNSIFRI 

DTEGTNYEQLWDAGVSVIMDFHYNEKRIY 

WVDLERQLLQRVFLNG SRQER VCNIEKNVSG 

MAINWINEEVIWSNQQEGIITVTDMKGNNSHI 

LLSALKYPANVAVDPVERFIFWSSEVAGSLY 

RADLDGVGVKALLETSEKJTAVSLDVLDKRL 

FWIQYNREGSNSLICSCDYDGGSVHISKHPTQ 

HNLFAMSLFGDRIFYSTWfCMKTIWIANKHTG 

KDMVRINLHSSFVPLGELKVVHPLAQPKAED 

DTWEPEQKLCKLRKGNCSSTVCGQDLQSHLC 

MCAEGYALSRDRKYCEGNDWKYCEDVNEC 

AFWNHGCTLGCKNTPGSYYCTCPVGFVLLPD 

GKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPL 

SPVSWECDCFPGYDLQLDEKSCAASGPQPFL 

LFANSQDIRHMHFDGTDYGTLLSQQMGMVY 

ALDHDPVENKJYFAHTALKWIERANMDGSQ 

RERLIEEGVDVPEGLAVDWIGRRFYWTDRGK 

SLIGRSDLNGKRSKJITIENISQPRGIAVHPMAK 

RLFWTDTGINPRIESSSLQGLGRLVIASSDLIW 

PSGITIDFLTDKLYWCDAKQSVIEMANLDGSK 

RRRLTQNDVGHPFAVAVFEDYVWFSDWAMP 

SVIRVNKRTGKDRVRLQGSMLKPSSLWVHP 

LAKPGADPCLYQNGGCEHICKKRLGTAWCS 

CREGFMKASDGKTCLALDGHQLLAGGEVDL 

KNQVTPLDILSKTRVSEDNITESQHMLVAEIM 

VSDQDDCAPVGCSMYARCISEGEDATCQCLK 

GFAGDGKLCSDIDECEMGVPVCPPASSKCINT 

EGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPD 

STPPPHLREDDHHYSVRNSDSECPLSHDGYCL 

HDGVCMYIEALDKYACNCW GYIGERCQYR 

DLKWWELRHAGHGQQQKVIWAVCVWLV 

MLLLLSLWGAHYYRTQKLLSKNPKNPYEESS 

RDVRSRRPADTEDGMSSCPQPWFVVIKEHQD 

LKNGGQPVAGEDGQAADGSMQPTSWRQEPQ 

LCGMGTEQGCWIPVSSDKGSCPQVMERSFH 

MPSYGTQTLEGGVEKPHSLLSANPLWQQRAL 

DPPHQMELTQ 


967 


2317 


A 


8210 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSQASLL 

RLHHRFRALDRNKKGYLSRMDLQQIGALAV 

NPLGDRIIESFFPDGSQRVDFPGFVRVLAHFRP 

VEDEDTETQDPKKPEPLNSRRNKLHYAFQLY 

DLDRDGKISRHEMLQVLRLMVGVQVTEEQL 

ENIADRTVQEADEDGDGAVSFVEFTKSLEKM 

DVEHKMSIRILK 
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968 


2318 


A 


8211 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRIFIT 
YMDN WRQNTTAEQEALQAKVDAENFYYVIL 
YLMVMIGMFSFIIVAILVSTVKSKRREHSNDP 
YHQYIVEDWQEKYKSQILNLEESKATIHENIG 
AAGFKMSP 


969 


2319 


A 


8215 


1 

• 


1938 

i 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWR 

VPGRLLLLLLPALCCLPGAARAAAAAAGAGN 

RAAVAVAVARADEAEAPFAGQNWLKSYGY 

LLPYDSRASALHSAKALQSAVSTMQQFYGIP 

VTGVLDQTTIEWMKKPRCGVPDHPHLSRRRR 

NKRYALTGQKWRQKHITYSIHNYTPKVGELD 

TRKAIRQAFDVWQKVTPLTFEEVPYHEIKSDR 

KEADIMIFFASGFHGDSSPFDGEGGFLAHAYF 

PGPGIGGDTHFDSDEPWTLGNANHDGNDLFL 

VAVHELGHALGLEHSSDPSAIMAPFYQYMET 

HNFKLPQDDLQGIQKIYGPPAEPLEPTRPLPTL 

PVRRIHSPSERKHERQPRPPRPPLGDRPSTPGT 

KPNICDGNFNTVALFRGEMFVFKDRWFWRL 

RNNRVQEGYPMQIEQFWKGLPARIDAAYER 

ADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERY 

WRYSEERRATDPGYPKPITVWKGIPQAPQGA 

FISKEGYYTYFYKGRDYWKFDNQKLSVEPGY 

PRNILRDWMGCNQKEVERRKERRLPQDDVDI 

MVTINDVPGSVNAVAWIPCILSLCILVLVYTI 

FQFKNKTGPQPVTYYKRPVQEWV 


970 


2320 


A 


8216 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMN 

DSLRTNVFVRFQPETIACACIYLAARALQIPLP 

TRPHWFLLFGTTEEEIQEICIETLRLYTRKKPN 

YELLEKEVEKRKVALQEAKLKAKGLNPDGTP 

ALSTLGGFSPASBCPSSPREVKAEEKSPISINVK 
















1 VKKEPhUKQQASKSpyNGVRKDSKRSRNSR 
SASRSRSRTRSRSRSHTPRRHYNNRRSRSGTY 
SSRSRSRSRSHSESPRRHHNHGSPHLKAKHTR 
DDLKSSNRHGHKRKKSRSRSQSKSRDHSDAA 
KKHRHERGHHRDRRERSRSFERSHKSKHHGG 
SRSGHGRHRR 




971 


2321 


A 


8217 


3 


3274 

* 

* 

♦ 


DCRLQAAMPTNFTVVPVEAHADGGGDETAE 

RTEAPGTPEGPEPERP SPGDGNPRENSPFLNN 

VEVEQESFFEGKNMALFEEEMDSNPMVSSLL 

NKLANYTNLSQGWEHEEDEESRRREAKAPR 

MGTFIGVYLPCLQNILGVILFLRLTWIVGVAG 

VLESFLIVAMCCTCTMLTAISMSAIATNGVVP 

AGGSYYMISRSLGPEFGGAVGLCFYLGTTFA 

GAMYILGTIEIFLTYISPGAAIFQAEAAGGEAA 

AMLHNMRVYGTCTLVLMALVVFVGVKYVN 

KXALVFLACWLSILAJYAGVIKSAFDPPDIPV. 

CLLGNRTLSRRSFDACVKAYGIHNNSATSAL * 

WGLFCNGSQPSAACDEYFIQNNVTEIQGIPGA 

ASGVFLENLWSTYAHAGAFVEKKGVPSVPV 

AEESRASTLPYVLTDIAASFTLLVGIYFPSVTG 

IMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIY 

LSCIVLFGACrEGWLRDKFGEALQGNLVIGM 

LAWPSPWVIVIG SFFSTCGAGLQTLTGAPRLL 

QAIARDGIVPFLQVFGHGKANGEPTWALLLT 

VLICETGILIASLDSVAPILSMFFLMCYLFVNL 

ACAVQTLLRTPNWRPRFKFYHWTLSFLGMSL 

CLALMFICSWYYALSAMLIAGCIYKYIEYRG 

AEKEWGDGIRGLSLNAARYALLRVEHGPPHT 

KNWRPQVT.VMLNLDAEQAMKHPRLLSFTSQ 
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nucleotide insertion 














LKAGKGLTIVGSVLEGTYLDKHMEAQRAEE 

NIRSLMSTEKTKGFCQLWSSSLRDGMSHLIQ 

SAGLGGLKHNTVLMAWPASWKQEDNPFSW 

KNFVDTVRDTTAAHQALLVAKNVDSFPQNQ 

ERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMF 

LYHLRJSAEVEVVEMVENDISAFTYERTLMM 

EQRSQMLKQMQLSKNEQEREAQLIHDRNTAS 

HTAAAARTQAPPTPDKVQMTWTREKLIAEK 

YRSRDTSLSGFKDLFSMKPDQSNVRRMHTAV 

KLNGVVLNKSQDAQLVLLNMPGPPKNRQGD 

ENYMEFLEVLTEGLNRVLLVRGGGRE VITI Y S 


972 


2322 


A 


8224 


701 


246 


TSRRVTMKFNPFVTSDRSKNRKRHFNAPSHV 
RRKIMSSPL SKELRQKYNVRSMPIRKDDEVQ 
WRGHYKGQQIGKVVQVYRKKYVIYIERVQ 
REKANG1TVHVGIHPSKWITRLKLDKDRKKI 
LERKAKSRQVGKEKGKYKEELIEKMQE 


973 


2323 


A 

■ 


8237 


873 


4610 


GCPHAGGKGRVPTGGLTGGRTWSPSAAPRSC 

PRPGPTPAPGAMDKLPPSMRKRLYSLPQQVG 

AKAWIMDEEEDAEEEGAGGRQDPSRRSIRLR 

PLPSPSPSAAAGGTESRSSALGAADSEGPARG 

AGKSSTNGDCRRFRGSLASLGSRGGGSGGTG 

SGSSHGHLHDSAEERRLIAEGDASPGEDRTPP 

GLAAEPERPGASAQPAASPPPPQQPPQPASAS 

CEQPSVDTAIKVEGGAAAGDQILPEAEVRLG 

QAGFMQRQFGAMLQPGVNKFSLRMFGSQKA 

VEREQERVKSAGFWIIHFYSDFRFYWDLTML 

LLMVGNLniPVGITFFKDENTTPWIVFNVVSD 

TFFLIDLVLNFRTGIVVEDNTEIILDPQRIKMK 

YLKS WFMVDFISSIP VDYIFLIVETRIDSE VYK 

TARALRJVRFTKILSLLRLLRLSRLIRYIHQWE 

EIFHMTYDLASAWRIVNLIGMMLLLCHWDG 

CLQFLVPMLQDFPDDCWVSINNMVNNSWGK 

QYSYALFKAMSHMLCIGYGRQAPVGMSDV 

WLTMLSMIVGATCY AMFIGHATALIQSLDSS 

RRQYQEKYKQVEQYMSFHKLPPDTRQRIHD 

YYEHRYQGKMFDEESILGELSEPLREEITNFNC 

RKL VA SMPLFANADPNFVTSMLTKLRFE VFQ 

PGDYIIREGTIGKKMYFIQHGWSVLTKGNKE 

TKLADGSYFGEICLLTRGRRTASVRADTYCR 

LYSLSVDNFNEVLEEYPMMRRAFETVALDRL 

DRIGKKNSILLHKVQHDLNSGVFNYQENEUQ 

QIVQHDREMAHCAHRVQAAASATPTPTPVIW 

TPLIQAPLQAAAATTSVAIALTHHPRLPAAIFR 

PPPGSGLGNLGAGQTPRHLKRLQSLIPSALGS 

ASPASSPSQVDTPSSSSFHIQQLAGFSAPAGLS 

PLLPSSSSSPPPGACGSPSAPTPSAGVAATTIA 

GFGHFHKALGGSLSSSDSPLLTPLQPGARSPQ 

AAQPSPAPPGARGGLGLPEHFLPPPPSSRSPSS 

SPGQLGQPPGELSLGLATGPLSTPETPPRQPEP 

PSLVAGASGGASPVGFTPRGGLSPPGHSPGPP 

RTFPSAPPRASGSHGSLLLPPASSPPPPQVPQR 

RGTPPLTPGRLTQDLKLISASQPALPQDGAQT 

LRRASPHS SGESMAAFPLFPRAGGG SGG SGS S 

GGLGPPGRPYGAIPGQHVTLPRKTSSGSLPPP 

LSLFGARATS SGGPPLTAGPQREPGARPEPVR 

SKLPSNL 


974 


2324 


A 


8247 


279 


468 


EYKQWERRFLSCQNRNDLGYGKPRKGGGLL 
LWVKDASRTCSLTYI^LGSHWNNLVVRSPVL 
G 
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j 

1 

i 

t 


975 


2325 


A 


8249 


62 


1571 


LVALKNWKPKGTNIPAPQSPVFGEAVSGVYM 

MTKVLGMAPVLGPRPPQEQVGPLMVKVEEK 

EEKGKYLPSLEMFRQRFRQFGYHDTPGPREA 

LSQLRVLCCEWLRPEIHTKEQILELLVLEQFLT 

ILPQELQAWVQEHCPESAEEAVTLLEDLEREL 

DEPGHQVSTPPNEQKPVWEKISSSGTAKESPS 

SMQPQPLETSHKYESWGPLY1QESGEEQEFAQ 

DPRK VRDCRLSTQHEES ADEOKG SEAEGLKG 

DIISVI1ANKPEASLERQCVNLENEKGTKPPLQ 

EAGSKKGRESVPTKPTPGERRYICAECGKAFS 

NSSNLTKHRRTHTGEKPYVCTKCGKAFSHSS 

NLTLHYRTHLVDRPYDCKCGKAFGQSSDLLK 

HQRMHTEEAP YQCKDCGKAFSGKG SLIRHYR 

IHTGEKPYQCNECGKSFSQHAGLSSHQRLHT 

GEKPYKCKECGKAFNHSSNFNKHHRJHTGEK 

PYWCHHCGKTFCSKSNLSKHQRVHTGEGEA 
P 


976 


2326 


A 


8257 

• 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLE 
VAWPLFIFLILISVRLSYPPYEQHECHFPNKAM 
PSAGTLPWVQGIICNANNPCFRYPTPGEAPGV 
VGNFNKSIVARLFSDARRLLLYSQKDTSMKD 
MRKVLRTLOOIKKSS SNLKLODFL VDNETFS 

GFLYHNLSLPKSTVDKMLRADVILHKVFLQG 

YQLHLTSLCNGSKSEEMIQLGDQEVSELCGLP 

REKLAAAERVLRSNMDILKPILRTLNSTSPFPS 

KELAEATKTLLHSLGTLAQELFSMRSWSDMR 

QEVMFLTNVNSSSSSTQIYQAVSRJVCGHPEG 

GGLKIKSLNWYEDNNYKALFGGNGTEEDAE 

TFYDNSTTPYCNDLMKNLESSPLSRIIWKALK 

PLLVGKILYTPDTPATRQVMAEVNKTFQELA 

VFHDLEGMWEELSPK1WTFMENSQEMDLVR 


J 






■ 




■ 




MLLDSRDNDHFWEQQLDGLDWl'AQDiVAFE" 

AKHPEDVQSSNGSVYTWREAFNETNQAIRTIS 

RFMECVNLNKLEPIATEVWLINKSMELLDER 

KFWAGIVFTGITPGS1ELPHHVKYKIRMGIDN 

VERTNKIKDGYWDPGPRADPFEDMRYVWGG 

FAYLQDWEQAIIRVLTGTEKKTGVYMQQMP 

YPCYVDDIFLRVMSRSMPLFMTLAWIYSVAV 

UKGIVYEKEARLKETMRIMGLDNSILWFSWFI 

SSL1PLLVSAGLLVVILKLGNLLPYSDPSWFV 

FLSVFAWTILQCFLISTLFSRANLAAACGGII 

YFTLYLPYVLCVAWQDYVGFTLKIFASLLSP 

VAFGFGCEYFALFEEQGIGVQWDNLFESPVE 

EDGFNLTTSVSMMLFDTFLYGVMTWYIEAVF 

PGQYGIPRPWYFPCTKSYWFGEESDEKSHPGS 

NQKRISEICMEEEPTHLKLGVSIQNLVKVYRD 

GMKVAVDGLALNFYEGQITSFLGHNGAGKT 

TTMSILTGLFPPTSGTAYILGKDIRSEMSTIRQ 

NLGVCPQHNVLFDMLTVEEHIWFYARLKGLS 

EKHVKAEMEQMALDVGLPSSKLKSKTSQLS 

GGMQRKLSVALAFVGGSKWILDEPTAGVDP 

YSRRGIWELLLKYRQGRTIILSTHHMDEADVL 

GDR1AIISHGKLCCVGSSLFLKNQLGTGYYLT 

LVKKDVESSLSSCRNSSSTVSYLKKEDSVSQS 

SSDAGLGSDHESDTLTIDVSAISNLIRKHVSEA 

RLVEDIGHELTYVLPYEAAKEGAFVELFHEID 

DRLSDLGISSYGISETTLEEIFLKVAEESGVDA 

ETSDGTLPARRNRRAFGDKQSCLRPFTEDDA 

ADPNDSDIDPESRETDLLSGMDGKGSYQVKG 

WKLTQQQFVALLWKKLLIARRSRKGFFAQIV 


w 

r 
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Amino acid sequence (A=Alanine C=Cysteine, 
D^Aspartic Acid, E=Glutamic Acid, 
F=PhenylaIanine, G^lycine, H=Histidine, 
Msoleucine, K=Lysine, L*=Leucine, 
M=Methionine, N=Asparagine, P=ProI ine, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown. *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














LPAVFVCIALVFSLIVPPFGKYPSLELQPWMY 

NEQYTFVSNDAPEDTGTLELLNALTKDPGFG 

TRCMEGNPIPDTPCQAGEEEWTTAPVPQTIM 

DLFQNGNWTMQNPSPACQCSSDKJKKMLPV 

CPPGAGGLPPPQRKQNTADILQDLTGRNISDY 

LVKTYVQIIAKSLKNK1WVNEFRYGGFSLGVS 

NTQALPPSQEVNDATKQMKKHLKLAKDSSA 

DRFLNSLGRFMTGLDTRNNVKVWFNNKGW 

HAISSFLNVINNAILRANLQKGENPSHYGITAF 

NHPLNLTKQQLSEVAPMTTSVDVLVSICVIFA 

MSFVPASFVVFLIQERVSKAKHLQFISGVKPVI 

YWLSNFVWDMCNYVVPATLVIIIFICFQQKSY 

VSSTNLPVLALLLLLYGWSITPLMYPASFVFK 

IPSTAYWLTSVNLFIG1NGSVATFVLELFTDN 

KLNNINDILKSVFLIFPHFCLGRGLIDMVKNQ 

AMADALERFGENRFVSPLSWDLVGRNLFAM 

AVEGWFFLITVLIQYRFFIRPRPVNAKLSPLN 

DEDEDVRRERQRILDGGGQNDILEIKELTKIY 

RRXRKPAVDRICVGIPPGECFGLLGVNGAGK 

SSTFKMLTGDTTVTRGDAFLNRNSILSNIHEV 

HQNMGYCPQFDAITELLTGREHVEFFALLRG 

VPEKEVGKVGEWAIRKLGLVKYGEKYAGNY 

SGGNKRKLSTAMALIGGPPVVFLDEPTTGMD 

PKARRFLWNCALSVVKEGRSVVLTSHSMEEC 

EALCTRMAIMVNGRFRCLGSVQHLKNRFGD 

GYTIVVRIAGSNPDLKPVQDFFGLAFPGSVPK 

EKHRNMLQYQLPSSLSSLARIFSILSQSKKRLH 

IEDYSVSQTTLDQVFVNFAKDQSDDDHLKDL 

SLHKNQTWDVAVLTSFLQDEKVKESYV 


977 


2327 


A 


8260 


3 


1567 


IPGSTISFSLCFIFPPCVPTMVRKPWSTISKGG 

YLQGNVNGRLPSLGNKEPPGQEKVQLKRKV 

TLLRGVSIIIGTIIGAGIFISPKGVLQNTGSVGM 

SLTIWTVCGVLSLFGALSYAELGTTIKKSGGH 

YTYILEVFGPLPAFVRVWVELLIIRPAATAVIS 

LAFGRYILEPFFIQCEIPELAIKLITAVGITVVM 

VLNSMSVSWSARIQIFLTFCKLTAILIIIVPGV 

MQLIKGQTQNFKDAFSGRDSSITRLPLAFYYG 

MYAYAGWFYLNFVTEEVENPEKTIPLAICISM 

AIVTIGYVLTNVAYFTTINAEELLLSNAVAVT 

FSERLLGNFSLAVPIFVALSCFGSMNGGVFAV 

SRLFYVASREGHLPEILSMIHVRKHTPLPAVIV 

LHPLTMIMLFSGDLDSLLNFLSFARWLFIGLA 

VAGLIYLRYKCPDMHRPFKVPLFIPALFSFTC 

LFMVALSLYSDPFSTGIGFVITLTGVPAYYLFn 

WDKKPRWFRIMSEKITRTLQIILEWPEEDKL 


978 


2328 


A 


8261 


2 


2165 


RGGSLRCVLGKLLGQLLCFQSERCVRFPEGLL 

RHRG CGLL S SRL S AGKPPLRTSFFGS WG VLPP 

LADAASMSGVRAVRISIESACEKQVHEVGLD 

GTETYLPPLSMSQNLARLAQRIDFSQGSGSEE 

EEAAGTEGD AQEWPG AG SS ADQDDEEG V VK 

FQPSLWPWDSVRNNLRSALTEMCVLYDVLSI 

VRDKKFMTLDPVSQDALPPKQNPQTLQLISK 

KKSLAGAAQILLKGAERLTKSVTENQENKLQ 

RDFNSELLRLRQHWKLRKVGDKILGDLSYRS 

AGSLFPHHGTFEVnCNTDLDLDKKIPEDYCPL 

DVQIPSDLEGSAYIKVSIQKQAPDIGDLGTVN 

LFKRPLPKSKPGSPHWQTKLEAAQNVLLCKEI 

FAQLSREAVQIKSQVPHIWKNQIISQPFPSLQ 

LSISLCHSSNDKICSQKFATEKQCPEDHLYVLE 

HNLHLLIREFHKQTLSSfMMPHPASAPFGHKR 
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of peptide 
sequence 


Amino acid seauence f A— Alanine O^Cvsteine 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, GMjlycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M^Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possibIe nucleotide deletion, \=possible 
nucleotide insertion 














MRLSGPQAFDKNEINSLQSSEGLLEKITKQAK 

HIFLRSRAAATIDSLASRIEDPQIQAHWSNIND 

VYESSVKVLITSQGYEQICKSIQLQLNIGVEQI 

RWHRDGRVITLSYQEQELQDFLLSQMSQHQ 

VHAVQQLAKVMGWQVLSFSNHVGLGPIESIG 

NASAITVASPSGDYAISVRNGPESGSKIMVQF 

PRNQCKJDLPKSDVLQDNKWSHLRGPFKEVQ 

WNKMEGRNFVYKMELLMSALSPCLL 


979 


2329 


A 


8289 

i 


2 


1053 


FVWNPRGGRKRRRQAAVTQAATRASGTPSP 

RDGTMTQGKLSVANKAPGTEGQQQVHGEKK 

EAPAVPSAPPSYEEATSGEGMKAGAFPPAPTA 

VPLHPSWAYVDPSSSSSYDNGFPTGDHELFTT 

FSWDDQKVRRVFVRKVYTILLIQLLVTLAW 

ALFTFCDPVKDYVQANPGWYWASYAVFFAT 

YLTLACCSGPRRHFPWNLILLTVFTLSMAYLT 

GMLSSYYNTTSVLLCLGITALVCLSVTVFSFQ 

TKFDFTSCQGVLFVLLMTLFFSGLILAILLPFQ 

YVPWLHAVYAALGAGVFTLFLALDTQLLMG 

NRRHSLSPEEYIFGALNrYLDIlYIFTFFLQLFG 
TORE 


980 


2330 


A 


8305 


59 


857 


ASQLPDYSISPPSLPPRISFHPSPTLARVAMAEP 

GTKSCSSSCAVHDLIFWRDVKKTGFVFGTTLI 

MLLSLAAFSVISVVSYLILALLSVTISFRIYKSV 

IQAVQKSEEGHPFKAYLDVDITLSSEAFHNY 

MNAAMVHINRALKLIIRLFLVEDLVDSLKJLA 

VFMWLMTYVGAVFNGITLLILAELLIFSVPIV 

YEK YKTQIDHY VG IARDQTKSIVEKIQ AKLPG 

IAKKKAE 


981 


2331 


A 


8308 


186 


1337 


TRMSRHEGVSCDACLKGNFRGRRYKCLICYD 
YDLCASCYESGATTTRHTTDHPMQCILTRVD 














FDLYYGGEAFSVEQPQSFTCPYCG¥CMGYT£T 
SLOEHVTS EHAETSTE VICPICAALPGGDPNH 

UAtJ\J Ul A. ▼ A. t^I A— I JL U LU a* Ltfl A M—i T 1UI IV/JUUJ JL VJ VJl^l Jill 

VTDDFAAHLTLEHRAPRDLDESSGVRHVRR 

MFHPGRGLGGPRARRSNMHFTSSSTGGLSSS 

QSSYSPSNREAMDPIAELLSQLSGVRRSAGGQ 

LNSSGPSASQLQQLQMQLQLERQHAQAARQ 

QLETARNATRRlNTSSVTTnTQSTATTNIAN 

TESSQQTLQNSQFLLTRLNDPKMSETERQSM 

ESERADRSLFVQELLLSTLVREESSSSDEDDR 

GEMADFGAMGCVDIMPLDVALENLNLKESN 

KGNEPPPPPL 


982 

* 


2332 


A 


8315 

• 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLV 

AAALLVGFILFLTRSRGRAASAGOEPLHNEEL 

AGAGRVAQPGPLEPEEPRAGGRPRRRRDLGS 

RLQAQRRAQRVAWAEADENEEEAVILAQEE 

EGVEKPAETHLSGKIGAKKLRKLEEKQARKA 

QREAEEAEREERKRLESQREAEWKFCEEERLR 

LEEEQKEEEERKAREEQAQREHEEYLKLKEA 

FWEEEGVGETMTEEQSQSFLTEFINYIKQSK 

VVLLEDLASQVGLRTQDTINRIQDLLAEGTIT 

GVIDDRGKFIYITPEELAAVANFIRQRGRVSIA 

ELAQASNSLIAWGRESPAQAPA 


983 


2333 


A 


8320 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKP 
DLPTWKRNFRSALNRKEGLRLAEDRSJCDPHD x 
PHKrYEFVNSGVGDFSQPDTSPDTNGGGSTSD i 
TQEDILDELLGNMVLAPLPDPGPPSLAVAPEP 
CPQPLRSPSLDNPTPFPNLGPSENPLKRLLVPG 
EEWEFEVTAFYRGRQVFQQTISCPEGLRLVGS 
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Amino acid sequence (A= Alanine C=Cysteine, 
D-Aspartic Acid, E=G!utamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, 
Y=Tyrosine 9 X=Unknown, *-Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 






I 








EVGDRTLPG WP VTL PDPGMSLTDRG VMS YV 

RHVL SCLGGGL AL WRAGQ WL WAQRLGHCH 

TYWAVSEELLPNSGHGPDGEVPKDKEGGVF 

DLGPFIVGSLGPPDLITFTEGSGRSPRYALWFC 

VGESWPQDQPWTKRLVMVKVVPTCLRALVE 

MARVGGASSLENTVDLHISNSHPLSLTSDQY 

KAYLQDLVEGMDFQGPGES 


984 


2334 


A 


8321 

i 
! 


1 


1243 


ANMAPVEHWADAGAFLRHAALQDIGKNIY 

TIREVVTEIRDKATRRRLAVLPYELRFKEPLPE 

YVRT.,VTEFSKKTGDYPSLSATDIQVLALTYQL 

EAEFVGVSHLKQEPQKVKVSSSIQHPETPLHIS 

GFHLPYKPKPPQETEKGHSACEPENLEFSSFM 

FWRNPLPNIDHELQELLIDRGEDVPSEEEEEEE 

NGFEDRKDDSDDDGGGWITPSNIKQIQQELE 

QCDVPEDVRVGCLTTDFAMQNVLLQMGLHV 

LAVNGMLIREARSYILRCHGCFKTTSDMSRV 

FCSHCGNKTLKKVSVTVSDDGTLHMHFSRNP 

KVLNPRGLRYSLPTPKGGKYAINPHLTEDQRF 

PQLRLSQKARQKTNVFAPDYIAGVSPFVENDI 

SSRSATLQVRDSTLGAGRRRLNPNASRKKFV 

KKR 


985 


2335 


A 


8322 


352 


529 


RRNNIRQFIMKVCISGQARWLTPWPVLWET 
EAGRSLELKSLRPAWATWGNPISTKINK 


986 


2336 


A 


, 8325 

! 


89 


1172 


KMNPTDIADTTLDESIYSNYYLYESIPKPCTKE 

GIKAFGELFLPPLYSLVFVFGLLGNSVVVLVL 

FKYKRLRSMTDVYLLNLAISDLLFVFSLPFWG 

YYAADQWVFGLGLCKMISWMYLVGFYSGIF 

FVMLMSIDRYLAIVHAVFSLRARTLTYGVITS 

LATWSVAVFASLPGFLFSTCYTERNHTYCKT 

K YSLNSTT WK VLS SLEINILGL VIPLGIMLFC Y 

SMIIRTLQHCKNEKJKNKAVKMIFAVVVLFLG 

FWTPYNIYLFLETLVELEVLQDCTFERYLDYA 

IQATETLAFVHCCLNPIIYFFLGEKFRKYILQL 

FKTCRGLFVLCQYCGLLQIYSADTPSSSYTQS 

TMDHDLHDAL 


987 


2337 


A 


8326 ! 

i 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDC 

GSVDGVIKEVNVSPCPTQPCQLSKGQSYSVN 

VTFTSNIQSKSSKAVVHGILMGVPVPFPIPEPD 

GCKSGINCPIQKDKTYSYLNKLPVKSEYPS1K 

LWEWQLQDDKNQSLFCWEIPVQIVSHL 


988 


2338 


A 


8335 

i 
t 

i 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPA 

VAEVRLPSATLCYFCRCRLGLGAALFPRSAR 

ALAASALPAQGSRWPVLSSPGLPAAFASFPAC 

PQRSYSTEEKPQQHQKTKMIVLGFSNPINWV 

RTRIKAFLIWAYFDKEFSITEFSEGAKQAFAH 

VSKLLSQCKFDLLEELVAKEVLHALKEKVTS 

LPDNHKNALAANIDEIVFTSTGDISIYYDEKG 

RKFVNILMCFWYLTSANIPSETLRGASVFQVK 

LGNQNVETKQLLSASYEFQREFTQGVKPDWT 

IARIEHSKXLE 


989 


2339 


A 


8349 


67 


185 


MSGFIHQLLIQNLFCVYHTRLKTSQGLCLLSL 
KSLHPMS 


990 


2340 


A 


8361 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQ 

ITLQGSRRRQGRTAFPASGICKRETDYSDGDPL 

DVHKRLPSSTGEDRAVMLGFAMMGFSVLMF 

FLLGTTILKPFMLSIQREESTCTAIHTDIMDDW 

LDCAFTCGVHCHGQGKYPCLQVFVNLSHPG 

QKALLHYNEEAVQINPKCFYTPKCHQDRNDL 

LNSALDDCEFFDHKNGTPFSCFYSPASQSEDVI 
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991 



2341 



992 



2342 
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Predicted 
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nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



8369 



8370 



906 



Predicted end 
nucleotide 
location 
corresponding 
to last arnino 
acid residue 
of peptide 
sequence 



921 



Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=G!ycine> I^Histidine, 
I=Isoleucine, K=Lysine, L=Leucinc, 
M^Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possibIe 
nucleotide insertion 



LIKKYDQMAIFHCLFWPSLTLLGGALrVGMV 
RLTQHLSLLCEKYSTVVRDEVGGKVPYCEQH 
QFKLCIMRRSKGRAEKS 



SSWEFSALSVSMACLSPSQLQKFQQDGFLVL 

EGFLSAEECVAMQQRJGEIVAEMDVPLHCRT 

EFSTQEEEQLRAQGSTDYFLSSGDKIRFFFEK 

GVFDEKGNFLVPPEKSINKIGHALHAHDPVFK 

SITHSFKVQTLARSLGLQMPWVQSMYIFKQP 

HFGGEVSPHQDASFLYTEPLGRVLGVWIAVE 

DATLENGCLWFIPGSHTSGVSRRMVRAPVGS 

APGTSFLGSEPARDNSLFVPTPVQRGALVLIH 

GEVVHKSKQNLSDRSRQAYTFHLMEASGTT 

WSPENWLQPTAELPFPQLYT 



MALSGNCSRYYPREQGSAVPNSFPEVVELNV 

GGQVYFTRHSTLIS1PHSLLWKMFSPKRDTAN 

DLAKDSKGRFFIDRDGFLFRYILDYLRDRQVV 

LPDHFPEKGRLKREAEYFQLPDLVKLLTPDEI 

KQSPDEFCHSDFEDASQGSDTRJCPPSSLLPAD 

RK.WGFITVGYRGSCTLGREGQADAKFRRVPR 

IL VCGRISLAKE WGETLNESRDPDRAPERYT S 

RFYLKFKHLMGAPASNFILGFWGLGQNQDK 

HPVNIYLQQRSVIRPDLTSKKAGDLKGKGDA 

QEVSRRRRWLGDPEHL 



993 



2343 



8379 



2794 



994 



2344 



995 



2345 



8385 



8390 



231 



644 



194 



3421 



MRMQRHKNDTMDFGDSGKRIGGGVLCLLHQ 

SNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIE 

DMVTTASTYLFEATEKJIFrTKNVSILIPENWK 

ENPQYKRPKHENHKHADVIVAPPTLPGRDEP 

YTKQFTECGEKGEYIHFTPDLLLGKKQNEYG 

PPGKLFVHEWAHLRWGVFDEYNEDQPFYRA 

KSKKJEATRCSAGISGRNRVYKCQGGSCLSRA 

QSIDSVVEFCNEKTHNQEAPSLQNIKCNFRST 

WEVISNSEDFKNTIPMVTPPPPPVFSLLKJRQRI 

VCLVLDKSGSMGGKDRLNRMNQAAKHFLLQ 

TVENGSWVGMVHFDSTATIVNKLIQIKSSDER 

NTLMAGLPTYPLGGTSICSGIKYAFQVIGELH 

SQLDGSEVLLLTDGEDNTASSCIDEVKQSGAI 

VHFIALGRAADEAVIEMSKTTGGSHFYVSDEA 

QNNGLIDAFGALTSGNTDLSQKSLQLESKGLT 

LNSNAWMNDTVIIDSTVGKDTfTLITWNSLPP 

SISLWDPSGTIMENFTVDATSKMAYLSIPGTA 

KVGT W A YNLQ AKANPETLTIT VTSRAANS SV 

PPITVNAKMNKDVNSFPSPMIVYAEILQGYVP 

VLGANVTAFIESQNGHTEVLELLDNGAGADS 

FKNDGVYSRYFTAYTENGRYSLKVRAHGGA 

NTARLKLRPPLNRAAYIPGWVVNGEIEANPP 

RPEIDEDTQTTLEDFSRTASGGAFWSQVPSL 

PLPDQYPPSQITDLDATVHEDKIILTWTAPGD 

NFD VGK VQR YI IRJ S AS I LDLRDSFDD ALQ VN 

TTDLSPKEANSKESFAFKPENISEENATHIFIAI 

KSIDKSNLTSKVSNIAQVTUIPQANPDDIDPT 

PTPTPTPTPDKSHNSGVNISTLVLSVIGSVV1V 

NFILSTTI 



INSSPRTGRDHQELNLHTERDSRSQRAVLKIP 
RQNPGIFYWIFLPSRSHSASHGSRQRQVSCQG 
TQDEILKMRNTFAELKNSLEALSSRMDQAEE 
R1GTQAGVQWRDHGSLQPQPPEFKQCFHLSL 
PSSWDYRACLS 

AWRKSSWPPRGTRRGEKSDQDKSGQKNKR 
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Amino acid sequence (A=Alanine CKHysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, Fh=Histidine, 
Msoleucine, K=Lysine, L-Leucine, 
M-Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














DFLSMKQSPALAPEERCRRAGSPKPVLRADD 

NNMGNGCSQKLATANLLRFLLLVLIPCICALV 

LLLEILLSYVGTLQKVYFKSNGSEPLVTDGEI 

QGSDVILTNTIYNQSTWSTAHPDQHVPAWT 

TDASLPGDQSHRNTSACMNITHSQCQMLPYH 

ATLTPLLSVVRNMEMEKFLKFFTYLHRLSCY 

QHIMLFGCTLAFPECIIDGDDSHGLLPCRSFCE 

AAKEGCESVLGMVNYSWPDFLRCSQFRNQT 

ESSNVSRICFSPQQENGKQLLCGRGENFLCAS 

GICIPGKLQCNGYNDCDDWSDEAHCNCSENL 

FHCHTGKCLN YSLVCDG YDDCGDL SDEQNC 

DCNPTTEHRCGDGRCIAMEWVCDGDHDCVD 

KSDEVNCSCHSQGLVECRNGQCIPSTFQCDG 

DEDCKDGSDEENCSVIQTSCQEGDQRCLYNP 

CLDSCGGSSLCDPNNSLNNCSQCEPITLELCM 

NLPYNSTSYPNYFGHRTQKEASISWESSLFPA 

LVQTNCYKYLMFFSCTILVPKCDVNTGEHIPP 

CRALCEHSKERCES VLGIVGLQ WPEDTDCSQ 

FPEENSDNQTCLMPDEYVEECSPSHFKCRSGQ 

CVLASRRCDGQADCDDDSDEENCGCKERDL 

WECPSNKQCLKHTVICDGFPDCPDYMDEKN 

CSFCQDDELECANHACVSRDLWCDGEADCS 

DSSDEWDCVTLSINVNSSSFLMVHRAATEHH 

VCADGWQEILSQLACKQMGLGEPSVTKLIQE 

QEKEPRWLTLHSNWESLNGTTLHELLVNGQS 

CESRSKISLLCTKQDCGRRPAARMNKRILGGR 

TSRPGRWPWQCSLQSEPSGHICGCVLIAKKW 

VLTVAHCFEGRENAAVWKVVLGINNLDHPS 

VFMQTRFVKTIILHPRYSRAVVDYDISIVELSE 

DISETGYVRPVCLPNPEQWLEPDTYCYITGW 

GHMGNKMPFKLQEGEVRIISLEHCQSYFDMK 

TITTRMICAGYESGTVDSCMGDSGGPLVCEK 

PGGRWTLFGLTSWGSVCFSKVLGPGVYSNVS 

YFVEWIKRQIYIQTFLLN 


996 


2346 


A 


8392 


199 


3085 


KVILSSEMSKTNKSKSGSRSSRSRSASRSRSRS 

FSKSRSRSRSLSRSRKRRLSSRSRSRSYSPAHN 

RERNHPRVYQNRDFRGHNRGYRRPYYFRGR 

NRGFYPWGQYNRGGYGNYRSNWQNYRQAY 

SPRRGRSRSRSPKRRSPSPRSRSHSRNSDKSSS 

DRSRRSSSSRSSSNHSRVESSKRJCSAKEKKSSS 

KDSRPSQAAGDNQGDEVKEQTFSGGTSQDTK 

ASESSKPWPDATYGTGSASRASAVSELSPRER 

SPALKSPLQSVVVRRRSPRPSPVPKPSPPLSST 

SQMGSTLPSGAGYQSGTHQGQFDHGSGSLSP 

SKKSPVGKSPPSTGSTYGSSQKEESAASGGAA 

YTKRYLEEQKTENGKDKEQKQTNTDKEKIKE 

KGSFSDTGLGDGKMKSDSFAPKTDSEKPFRG 

SQSPKRYKLRDDFEKKMADFHKEEMDDQDK 

DKAKGRKESEFDDEPKFMSKVIGANKNQEEE 

KSGKWEGLVYAPPGKEKQRKTEELEEESFPE 

RSKKEDRGKRSEGGHRGFVPEKNFRVTAYK 

AVQEKSSSPPPRKTSESRDKLGAKGDFPTGKS 

SFSITREAQVNVRMDSFDEDLARPSGLLAQER 

KLCRDLVHSNKKEQEFRSrFQHIQSAQSQRSP 

SELFAQHIVTIVHHVKEHHFGSSGMTLHERFT 

KYLKRGTEQEAAKNKKSPEIHRRIDISPSTFRK 

HGLAHDEMKSPREPGYKAEGKYKDDPVDLR 

LDIERRKKHKERDLICRGKSRESVDSRDSSHSR 

ERSAEKTEKTHKGSKKQKJCHRRARDRSRSSS 

SSSQSSHSYKAEEYTEETEEREESTTGFDKSRL 
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D=Aspartic Acid, E=Glutamic Acid, 
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GTKDFVGPSERGGGRARGTFQFRARGRGWG 

RGNYSGNNNNNSNNDFQKRNREEEWDPEYT 

PKSKKYYLHDDREGEGSDKWVSRGRGRGAF 

PRGRGRFMFRKSSTSPKWAHDKFSGEEGEIE 

DDESGTENREEKDNIQPTTE 


997 


2347 


A 


8398 


202 


552 


CPALGGRQDLQGTRLLWAHDSGVGGQKAKS 
KQENLESLEATGREEEGGQGPPVTTKGVLLA 
LLMAGLALQPGTALLCYSCKAQVSNEDCLQ 
VENCTQLGEQCWTARIREWGDDSRQA 


998 


2348 


A 


8400 


697 


301 


NPPSACTPGSCDSCSGRGRDLAFDSVWSTNN 

MSDPRRPNKVLRYKPPPSECNPALDDPTPDY 

MNLLGMIFSMCGLMLKLKWCAWVAVYCSFI 

SFANSRSSEDTKQMMSSFMLSISAVVMSYLQ 

NPQPMTPPW 


999 


2349 


A 


8401 


93 


1126 ■ 


ASASHITSGHLRCFPGSEGVGTMARCFSLVLL 

LTSIWTTRLLVQGSLRAEELSIQVSCRIMGITL 

VSKKANQQLNFTEAKEACRLLGLSLAGKDQ 

VETALKASFETCSYGWVGDGFWISRISPNPK 

CGKNGVGVLIWKVPVSRQFAAYCYNSSDTW 

TNSCIPEnTTKDPIFNTQTATQTTEFIVSDSTYS 

VASPYSTIPAPTTTPPAPASTSIPRRKKLICVTE 

VFMETSTMSTETEPFVENKAAFKNEAAGFGG 

VPTALLVLALLFFGAAAGLGFCYVKRYVKAF 

PFTNKNQQKEMIETKVVKEEKANDSNPNEES 

KKTDKNPEESKSPSKTTMRCLEAEV 


1000 


2350 


A 


8406 


2 


777 


KERCQFVVKPMLSTVGSFLQDLQNEDKGIKT 
AA1FTADGNMISASTLMDILLMNDFKLVINKI 
AYDVQCPKREKPSNEHTAEMEHMKSLVHRL 
FTILHLEESQFCKREHHLLEKIDHLKEQLQPLE 
QVKAGIEAHSEAKTSGLLWAGLALLSIQGGA 
LAWLTWWVYSWDIMEPVTYFITFANSMVFF 














AVP1VTRQDV 1 VSAVKSR^U^hHlUiSKQg - 

HFDVQQYNKLKEDLAKAKESLKQARHSLCL 

QMQVEELNEKN 


1001 


2351 


A 


8410 


1400 


264 

- 


VGF WERPLRSSRWFRRSLRR WEML ARAARG 

TGALLLRGSLLASGRAPRRASSGLPRNTVVLF 

VPQQEAWVVERMGRFHRILEPGLN1LIPVLDR 

IRYVQSLKEIVrNVPEQSAVTLDNVTLQIDGV 

LYLRIMDPYKASYGVEDPEYAVTQLAQTTM 

RSELGKLSLDKVFRERESLNASIVDAINQAAD 

CWGIRCLRYEIKDIHVPPRVKESMQMQVEAE 

RRKRATVLESEGTRESA1NVAEGKKQAQILAS 

EAEKAEQINQAAGEASAVLAKAKAKAEAIRI 

LAAALTQHNGDAAASLTVAEQYVSAFSKLA 

KDSNTILLPSNPGDVTSMVAQAMGVYGALT 

KAPVPGTPDSLSSGSSRDVQGTDASLDEELDR 

VKMS 


1002 


2352 


A 


8421 


134 


941 


NRENLLESRMMDPCSVGVQLRTTNECHKTY 

YTRHTGFKTLQELSSNDMLLLQLRTGMTLSG 

NNTICFHHVKIYIDRFEDLQKSCCDPFN1HKKL 

AKKNLHVIDLDDATFLSAKFGRQLVPGWKLC 

PKCTQIINGSVDVDTEDRQKRKPESDGRTAK 

ALRSLQFTNPGRQTEFAPETGKREKRRLTKN 

ATAGSDRQVIPAKSKVYDSQGLLIFSGMDLC 

DCLDEDCLGCFYACPACGSTKCGAECRCDRK 

WLYEQIEIEGGEIIHNKHAG 


1003 


2353 


A 


8427 


3 


1416 


TEWGLSGSCPGCSPLEPGSRGRGAAAWRILR 

CRRLPEPSPFLTQPNLAQSQPPAPVPVTDPSVT 

MHPAVFLSLPDLRCSLLLLVTWVFTPVTTEIT 
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Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possib!e nucleotide deletion, \=possible 
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SLDTENIDEILNNADVALVNFYADWCRFSQM^ 

LHPIFEE ASD VIKEEFPNENQV VFARVDCD QH 

SDIAQRYRISKYPTLKLFRNGMMMKREYRGQ 

RSVKALADYIRQQKSDPIQEIRDLAEITTLDRS 

KRNIIGYFEQKDSDNYRVFERVANILHDDCAF 

LSAFGDVSKPERYSGDNIIYKPPGHSAPDMVY 

LGAMTNFDVTYNWIQDKCVPLVREITFENGE 

ELTEEGLPFLILFHMKEDTESLEIFQNEVARQL 

ISEKGTINFLHADCDKFRHPLLHIQKTPADCP 

V1AIDSFRHMYVFGDFKDVLIPGKLKQFVFDL 

HSGKLHREFHHGPDPTDTAPGEQAQDVASSP 

PESSFQKLAPSEYRYTLLRDRDEL 


1004 


2354. 


A 


8432 


910 


387 


GLSRKLRAGFLPGFCRVSPCGSWVVETLVKM 

ACAAARSPADQDRFICIYPAYLNNKKTIAEGR 

RIPISKAVENPTATEIQDVCSAVGLNVFLEKN 

KMYSREWNRDVQYRGRVRVQLKQEDGSLC 

LVQFPSRKSVMLYAAEMIPKLKTRTQKTGGA 

DQSLQQGEGSKKGKGKKKK 


1005 


2355 


A 


8453 


90 


530 


QSHETKMQSGTHWRVLGLCLLSVGVWGQD 
GNEEM GGITQTPYKVSISGTTVILTCPQYPGSE 
IL WQHNDKNIGGDEDDKNIGSDEDHL SLKEF 
SELEQ SG Y YVC YPRG SKPED ANF YL YLRARG 
NPGLQNRYHRLFREDHSKGHSQ 


1006 


2356 


A 


8458 


3 


307 


AVQRIRHEMNIFRLTGDLSHLAAIVILLLKIW 
KTRSCAGISGKSQLLFALVFTTRYLDLFTSFIS 
LYNTSMKVWYAIHRNVFHLQCTGLWTLNLC 
QLCIFN 


1007 


2357 


A 


8459 


43 


553 


GAGAGGDWAAMDKLKKVLSGQDTEDRSGL , 

SEVVEASSLSWSTRIKGFIACFAIGILCSLLGT 

VLLWVPRKGLHLFAVFYTFGNIASIGSTIFLM 

GPVKQLKRMFEPTRLIATIMVLLCFALTLCSA 

FWWHNKGLALIFCILQSLALTWYSLSFIPFAR 

DAVKKCFAVCLA 


1008 


2358 


A 


8462 


487 


150 


AQDIRSVHSLGQKSTFVKHFRTLSHLHGLPDP 
PPHWPPQERSPPSHPCMPSHRPQIPQLSNSGPS 
DPRWGCVGPSMPTSTCLPGAVEASTTKASLP 
KCPVDSSLPTPEACFL 


1009 


2359 


A 

t 

i 


8465 


134 


954 


ETRVKTSLELLRTQLEPTGTVGNTIMTS QP VP 

NETIIVLPSNVINFSQAEKPEPTNQGQDSLKKH 

LHAEIKVIGTIQILCGMMVLSLGIILASASFSPN 

FTQVTSTLLNSAYPFIGPFFFIISGSLSIATEKRL 

TKLLVHSSLVGSILSALSALVGFIILSVKQATL 

NPASLQCELDKNNIPTRSYVSYFYHDSLYTTD 

CYTAKASLAGTLSLMLICTLLEFCLAVLTAVL 

RWKQAYSDFPGSVLFLPHSYIGNSGMSSKMT 

HDCGYEELLTS 


1010 


2360 


A 


8468 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVA 
HRVALCHLAGCQEQAA WYHTLQILFFL VS A Y 
FFSCPVPEKYFPGSCDIVGHGHQIFHAFLSICT 
LSQLEAILLDYQGRQEIFLQRHGPLSVHMACL 
SFFFLAACSAATAAliRHKVKARLTKKDS 


1011 


2361 


A 


8478 


5 


409 


TELSQLEKAHPPADM GRRKSKRKPPPKKKMT 

GTLETQFTCPFCNHEKSCDVKMDRARNTGVI 

SCTVCLEEFQTPITCILGNLGFFQRVGRGLESG 

PCSSGPLCALVQGQSRPEEQVPPSDFCGVRRC 

RAGFQCQ 


1012 


2362 


A 


8481 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRM 
RMKYGGQEFWADLNAMNVYETTEFDQLRR 
LSTPPSSNVNSIYHTVWKFFCRDHFGWREYPE 
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SVIRLIEEANSRGLKEVRFMMWhnsrHYILHN^ 

FFRRJEIKRRPLFRSCFILLPYLQTLG GVPTQAP 

PPLE ATSS SQIICPDG VTSANFYPETWV YMHP 

SQDFIQVPVSAEDKSYRHYNLFHKTVPEFKYR 

ILQILRVQNQFLWEKYKRKKEYMNRKMFGR 

DRIINERHLFHGTSQDVVDGICKHNFDPRVCG 

KHATMFGOGSYFAKKASYSHNFSKKSSKGV 

HFMFLAKVLTGRYTMGSHGMRRPPPVNPGS 

VTSDLYDSCVDNFFEPQIFVIFNDDQSYPYFVI 

QYEEVSNTVSI 


1013 


2363 


A 


8488 


2 


517 


IENCRTRLROAWHEVCGNKMAAPIPOGFSrT 

SRFLG WWFRQPVL VTQSAAIVPVRTKKRFTP 

PIYQPKFKTEKEFMQHARKAGLVIPPEKSDRS 

MLACTAGIFDAYVPPEGDARISSLSKEGLIER 

TERMKKTMASQVSIRRIKDYDANFKIKDFPE 

KAKDIFIEGSPLY 


1014 


2364 


A 


8501 


363 


17 


YIRTGYVYICnYAQLMYTYYIRTAYVYIClLY 
AQLMYTYVLYTHSLCIHMYSIRTAYVYICIIY 
AQIMYTYVFYTHRLCIHMYSIRTDYVYICILY 
AQLMYTYVFYTHSYMSDE 


1015 


2365 


A 


8504 


3 


2190 


NSSEHFSQAPQRLSFYSWYGSARLFRFRVPPD 

AVLLRWLLQVSRESGAACTDAEITVHFRSGA 

PPVINPLGTSFPDDTAVQPSFQVGVPLSTTPRS 

NAS VNVS HPAPGD WFVAAHLPPS SQKIELKG 

LAPTCAYVFQPELLVTRWEISIMEPDVPLPQ 

TLLSHPSYLKVFVPDYTRELLLELRDCVSNGS j 

LGCP VRLTV GP VTLPSNFQK VLTCTG APWPC 

RLLLPSPPWDRWLQVTAESLVGPLGTVAFSA 

VAALTACRPRSVTIQPLLQSSQNQSFNASSGL 

LSPSPDHQDLGRSGRVDRSPFCLTNYPVTRED 

MDWSVHFQPLDRVSVRVCSDTPSVMRLRL 

NTGMDSGGSLTISLRANKTKMRNE'l'V V VAC V 

NAASPFLGFNTSLNCTTAFFQGYPLSLSAWSR 

RANLIIPYPETDNWYLSLQLMCPENAEDCEQ 

AWHVFTTT YT VPPT "MnmPYrTnPT T T BT*H^ 

YLYASCSCKAG WRG WSCTDNSTAQTVAQQR 

AATLLLTLSNLMFLAPIAVSVRRFFLVEASVY 

AYTMFFSTFYHACDQPGEAVLCILSYDTLQY 

CDFLGSGAAIWVTILCMARLKTVXKYVLFLL 

GTLVIAMSLOLDRRGMWNMLGPCLFAFVIM 

ASMWAYRCGHRRQCYPTSWQRWAFYLLPG 

VSMASVGIAIYTSMMTSDNYYYTHSIWHILL 

AGSAALLLPPPDQPAEPWACSQKFPCHYQIC 

KNDREELYAVT 


1016 


2366 


A 


8511 


1 


453 


KWYPSGPVRIPGRFYYKLPAGHRRCRMAPAK 

KGGEKKKGRSAINEVVTREYTINIHKRIHGVG 

FKKRAPRALKEIRKFAMKEMGTPDVRTDTRL 

NKAVWAKGIRNVPYRIRVRLSRKRNEDEDSP 

NKLYTLVTYVPVTTFKNLQTVNVDEN 


1017 


2367 


A 


8513 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINT 

LSAKWADNFMAEGCGGSKEHSFQHPFLQANV 

GMFLGEFSCLAAFYLLRCRAAGQSDSSVDPQ 

QPFNPLLFLPPALCDMTGTSLMYVALNMTSA ' 

SSFQMLRGAVIIFTGLFSVAFLGRRLVLSQWL 

GILATIAGLWVGLADLLSKIIDSQHKLSEVIT 

GDLLIIMAQIIVAIQMVLEEJCFVYKPINVHPLR 

AVGTEGLFGFVILSLLLVPMYYIPAGSFSGNP 

RGTLEDALDAFCQVGQQPLIAVALLGNISSIA 

FFNFAGISVTKELSATTRMVLDSLRTWIWAL 
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SLALG WEAFH ALQILGFLILLIGTALYNGLHR 
PLLGRLSRGRPLAEESEQERLLGGTRTPINDA 
S 


1018 


2368 


A 


8518 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALV 

VSGGIVGYVKTGSVPSLAAGLLFGSLAGLGA 

YQLYQDPRNVWGFLAATSVTFVGVMGMRS 

YYYGKFMPVGLIAGASLLMAAKVGVRMLM 

TSD 


1019 


2369 


A 


8526 


2 


1787 


VSAAAVNMEPPDAPAQARGAPRLLLLAVLL 

AAHPDAQAEVRLSVPPLVEVMRGKSVILDCT 

PTGTHDHYMLEWFLTDRSGARPRLASAEMQ 

GSELQVTMHDTRGRSPPYQLDSQGRLVLAEA 

QVGDERDYVCWRAGAAGTAEAAARLNVF 

AKPEATEVSPNKGTLSVMEDSAQEIATSNSRN 

GNPAPKITWYRNGQRLEVPVEMNPEGYMTS 

RTVREASGLLSLTSTLYLRLRKDDRDASFHC 

AAHYSLPEGRHGRLDSPTFHLTLHYPTEHVQ 

FWVGSPSTPAGWVREGDTVQLLCRGDGSPSP 

EYTLFRLQDEQEEVLNVNLEGNLTLEGVTRG 

QSGTYGCRVEDYDAADDVQLSKTLELRVAY 

LDPLELSEGKVLSLPLNSRAVVNCSVHGLPTP 

ALRWTKDSTPLGDGPMLSLSSITFDSNGTYVC 

EASLPTVPVLSRTQNFTLLVQGSPELKTAEIEP 

KADGSWREGDEVTLICSARGHPDPKLSWSQL 

GGSPAEPIPGRQGWVSSSLTLKVTSALSRDGI 

SCEASNPHGNKRHVFHFGTVSPQTSQAGVAV 

MAVAVSVGLLLLVVAVFYCVRRKGGPCCRQ 

RREKGAP 


1020 


2370 


A 


8530 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHS 

SPLLPHAMKSPFYRCQNTTSVEKGNSAVMGG 

VLFSTGLLGNLLALGLLARSGLGWCSRRPLR 

PLPSVFYMLVCGLTVTDLLGKCLLSPVVLAA 

YAQNRSLRVLAPALDNSLCQAFAFFMSFFGL 

SSTLQLLAMALECWLSLGHPFFYRRHITLRLG 

ALVAPWSAFSLAFCALPFMGFGKFVQYCPG 

TWCFIQMVHEEGSLSVLGYSVLYSSLMALLV 

LATVLCNLGAMRNLYAMHRRLQRHPRSCTR 

DCAEPRADGREASPQPLEELDHLLLLALMTV 

LFTMCSLPVIYRAYYGAFKDVKEKNRTSEEA 

EDLRALRFLSVISIVDPWIFIIFRSPVFRJFFHK1 

FIRPLRYRSRCSNSTNMESSL 


1021 


2371 


A 


8536 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPR 
KHDSGAADLERVTDYAEEKEIQSSNLETAMS 
VIGDRRSREQKAKQER 


1022 


2372 


A 


8537 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALIFLSV 
YFIITLSDLECDYINARSCCSKLNKAWIPELIG 
HTIVTVLLLMSLHWFIFLLNLPVATWNIYRYI 
MVPSGNMGVFDPTEIHNRGQLKSHMKEAMI 
KLGFHLLCFFMYLYSMILALIND 


1023 


2373 


A 


8540 


26 


431 


RMMKCPQ ALL AIF WLLLS W V SS EDK V VQ SPL 
SLWHEGDTVTLNCSYEVTNFRSLLWYKQEK 
KAPTFLFMLTS S GIEKJCSGRL SSILDKKELSSIL 
NITATQTGDSAIYLCAVEAQCSLVTCSLYSNS 
TAEALQL 


1024 


2374 


A 


8544 


1731 


743 


GVRLRYSPIAVVMVGEAGRDLRRRRAVAVT 
AEKMAVLAPLIALVYSVPRLSRWLAQPYYLL 
SALLSAAFLLVKKLPPLCHGLPTQRiiDGNPCD . 
FDWREVEILMFLSAIVMMKNRRSITVEQHIGN 
IFMFSKVANTILFFRLDIRMGLLYITLCIVFLM 
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i 




TCKPPLYMGPEYIKYFNDKTIDEELERDKRVT"" 

WIVEFFANWSNDCQSFAPIYADLSLKYNCTG 

LNFGKVDVGRYTDVSTRYKVSTSPLTKQLPT 

LILFQGGKEAMRRPQIDKKGRAVSWTFSEEN 

VIREFNLNELYQRAKKLSKAGDNIPEEQPVAS 

1PT1VSDGENKKDK 


1025 


2375 


A 


8546 


2194 


1707 


TVSFHKTMASLKCSTWCVICLEKPKYRCPA 

CRVPYCSWCFRKHKEQCNPETRPVEKKIRS 

ALPTKTVKPVENKDDDDSIADFLNSDEEEDR 

VSLQNLKNLGESATLRSLLLNPHLRQLMVNL 

DQGEDKAKLMRAYMQEPLFVEFADCCLGIV 

EPSQNEES 


1026 


2376 


A 


8547 


1078 

i 

i 


594 


VGMELPAVNLKVILLGHWLLTTWGCIVFSGS 

YAWANFTELALGVWAVAQRDSIDAISMFLGG 

LLATIFLDIVHISIFYPRVSLTDTGRFGVGMAIL 

SLLLKPLSCCFVYHMYRERGGELLVHTGFLG 

SSQDRS AYQT1DS AEAPADPFAVPEG RSQDAR 

GY 


1027 


2377 


A 


8557 


1 


340 


DFLGPASPQEEGGSESSTMTELETAMGMIIDV 
FSRYSGSEGSTQTLTKGELKVLMEKELPGFLQ 
SGKDKDAVDKLLKDLDANGDAQVDFSEFIVF 
VAAJTSACHKYFEKAGLK 


I02S 


2378 


A 


8569 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLL 
LLLLGSGOGPOOVGAGOTFFYLICRFH^I STCP 

YQGEAPRPCFLRDWELQVHFKIHGQGKKNL 

HGDGLAIWYTKDRMQPGPVFGNMDKFVGLG 

VFVDTYPNEEKQQERVFPYISAMVNNGSLSY 

DHERDGRPTELGGCTAIVRNLHYDTFLVIRY 

VKRHLTIMMDIDGKHEWRDCIEVPGVRLPRG 

YYFGTSSITGDLSDNHDVISLKLFELTVERTPE 

EEKLHRDVFLPSVDNMKLPEMTAPLPPLSGL 

ALFLIVFFSLVFSVFAIVIGHLYNKWQEQSHK 

RFY 


1029 


2379 


A 


8572 


1 


578 


AAAASHRSRARSRPRRVSSGPAPRRAQSSAG 

RVASGLDSAPLCTMARALCRLPRRGLWLLLA 

HHLFMTTACQEANYGALLRELCLTQFQVDM 

EAVGETLWCDWGRTIRSYRELADCTWHMAE 

KLGCFWPNAEVDRFFL AVHGRYFRS CPISGR 

AVRDPPGSILYPFIVVPITVTLLVTALWWQS 

KRTEGIV 


1030 


2380 


A 


8574 


1352 


372 


DSSTVKGGSESRHLCLIPDLKGKARTREASSG , 

SRTCGRRTSLCTSAKSSWTYRSGRLSWOSIKG 

THLTITQALRQPLHRAPLLPGQLCWSPRPLEK 

NKAMGRFLLLPLLLLLQPPAFLQPGGSTGSGP 

SYLYGVTQPKHLSASMGGSVEIPFSFYYPWEL 

AIVPNVRISWRRGHFHGQSFYSTRPPSIHKDY 

VNRLFLNWTEGQESGFLRISNLRKEDQSVYF 

CRVELDTRRSGRQQLQSDCGTKLnTQAVl'n* 

TTWRPSS1T1IAGLRVTESKGHSESWHLSLDT 

AIRVALAVAVLKTVILGLLCLLLLWWRRRKG 
SRAPSSDF 


1031 


2381 


A 


8580 


905 


340 


RRTAGIYPCFPKPGRTRHALCSWLLLLTGQL 

AFDDFQESCAMMWQKYAGSRRSMPLGARIL 

FHGVFYAGGFAIVYYLIQfCFHSRALYYKLAV 

EQLQSHPEAQEALGPPLMHYLKLIDRENFVDI 

VDAKI JC1PVSGSKSEGLLYVHSSRGGPFQRW 

HLDEVFLELKDGQQIPVFKLSGENGDEVKKE 


1032 


2382 


A 


8593 


2558 


961 


RRRPRLLPGAEPCEPRVGPRRADMGCSAKAR " 
WAAGALGVAGLLCAVLGAVMIVMVPSLIKQ 
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NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 
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09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alantne C=Cysteine, 
D=Aspartic Acid, E-Glutamic Acid, 
F=PhenyIalanine, G=Glycine, B=Histidine, 
I=Isoleucine, K=Lysine, L B Lcucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Ty rosin e, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














QVLKNVRIDPSSLSFNMWKEIPIPFYLSVYFFD 

VMNPSEILKGEKPQVRERGPYVYREFRHKSNI 

TFNNNDTVSFLEYRTFQFQPSKSHGSESDYIV 

MPNILVLGAAVMMENKPMTLKLIMTLAFTTL 

GERAFMNRTVGEIMWGYKDPLVNLINKYFP 

GMFPFKDKFGLFAELNNSDS GLFTGFTG VQNI 

SRIHLVDKWNGLSKVDFWHSDQCNMINGTS 

GQMWPPFMTPESSLEFYSPEACRSMKLMYKE 

SGVFEGIPTYRFVAPKTLFANGSIYPPNEGFCP 

CLESGIQNVSTCRFSAPLFLSHPHFLNADPVL 

AEAVTGLHPNQEAHSLFLDIHPVTGIPMNCSV 

KLQLSLYMKSVAGIGQTGKIEPWLPLLWFA 

ESGAMEGETLHTFYTQLVLMPKVMHYAQYV 

LLALGCVLLLVPVICQIRSQEKCYLFWSSSKK 

GSKDKEAIQAYSESLMTSAPKGSVLQEAKL 


1033 


2383 


A 


8595 


595 


767 


AHLPDTLLLPPHSPTVPTPKSFQCSQKACFSRS 
FCLLLSLVSSSLVSLSLCPPLTQA 


1034 


2384 


A 


8597 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQ 

PMMQTIGQKYCMDPAVIAGVLSRKSPGDKIL 

VNMGDRTSMVQDPGSQAPTSWISESQVFQTT 

EVLTTRITELQRRFPTWTPDQYLRGGLCAYSG 

GAGYVRSSQDLSCDFCNDVLARAKYLKRHG 

F 


1035 


2385 


A 


8603 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADL 

SWDPMAFFTGL WGPFTCVSRVLSHHCFSTTG 

SLSAIQKMTRVRWDNSALGNSPYHRAPRCI 

HVYKJfCNGVGKVGDQILLADCGQKKKALIVG 

HCMPGPRMTPRFDSNNVVLIEDNGNPVGTRI 

KTPIPTSLRKREGEYSKVLAIAQNFV 


1036 


2386 


A 


8606 


1 


562 


PTRAHSFDLCCSPCRRRLLGREEAGEEPTSPV 

TQYLQPRSPEECKMFACAKLACTPSLIRAGSR 

VA YRPIS AS VLSRPEASRTGEGSTVFNG AQNG 

VSQLIQREFQTSAISRDIDTAAKF1GAGAATVG 

VAGSGAGIGTVFGSLIIGYARNPSLKQQLFSY 

AILGFALSEAMGLFCLMVAFLILFAM 


1037 


2387 


A 


8615 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTOT 

GMVAHINNSRLKAKGVGQHDNAQNFGNQSF 

EELRAACLRKGELFEDPLFPAEPSSLGFKDLG 

PNSKNVQNISWQRPKI)IINNPLFIMDGISPTDI 

CQGILGDC WLLAAIG SLTTCPKLLYRWPRG 

QSFKJCNYAGIFHFQIWQFGQWVNVWDDRL 

PTKNDKXVFVHSTERSEFWSALLEKAYAKXS 

GSYEALSGGSTMEGLEDFTGGVAQSFQLQRP 

PQNLLRLLRKAVERSSLMGCSIEVTSDSELES 

MTDKMLVRGrlAYSVTGLQDVHYRGKMETLI 

RVRNPWGRIEWNGAWSDSAREWEEVASDIQ 

MQLLHKTEDGEFWMSYQDFLNNFTLLEICNL 

TPDTLSGDYKSYWHTTFYEGSWRTGSSAGGC 

RNHPGTFWTNPQFKISLPEGDDPEDDAEGNV 

WCTCLVALMQKNWRrlARQQGAQLQTIGFV 

LYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEI 

FTNSREVSSQLRLPPGEYHIPSTFEPHRDADFL 

LRVFTEKHSESWELDEVNYAEQLQEEKVSED 

DMDQDFLHLFKIVAGEGKETGVYELQRLLNR 

MAIKFKSFKTKGFGLDACRCMINLMDKDGSG 

KLGLLEFKIL WKKLKKWMDIFRECDQDHS GT 

LNSYEMRLVIEKAGIKLKNKVMQVLVARYA 

DDDLIIDFDSFISCTLRLKTMFTFFLTMDPKNT 

GHICLSLEQVLGEGWEGICRIAPACPSTPPPPS 
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NO: of 
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eotide 
seq- 
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SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 

09/496 

914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine. L-Leucine, 
M-Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine ? V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/possible nucleotide deletion, \=possible 
nucleotide insertion 














SDVPGPASCPRLFPPWDLLPVSTVAADDHVGI 
EAL 


1038 


2388 


A 


8621 


3 


1494 


RSRMARAPLGVLLLLGLLGRGVGKNEELRLY 

HHLFNNYDPGSRPVREPEDTVTISLKVTLTNL 

ISLNEKEETLTTSVWIGIDWQDYRLNYSKDDF 

GGIETLRVPSELVWLPEIVLENN1DGQFGVAY 

DANVLVYEGGSVTWLPPAIYRSVCAVEVTYF 

PFDWQNCSLIFRSQTYNAEEVEFTFAVDNDG 

KTINK1DIDTEAYTENGEWA1DFCPGVIRRHH 

GGATDGPGETDVIYSLIIRRKPLFYVINIIVPCV 

LISGLVLLAYFLPAQAGGQKCTVSINVLLAQT 

VFLFLIAQKIPETSLSVPLLGRFLIFVMWATLI 

VMNC VI VLNV SQRTPTTHAM SPRLRHVLL EL 

LPRLLGSPPPPEAPRAASPPRRASSVGLLLRAE 

ELILKKPRSELVFEGQRHRQGTWTAAFCQSL 

GAAAPEVRCCVDAVNFVAESTRDQEATGEE 

VSDWVRMGNALDNICFWAALVLFSVGSSLIF 

LGAYFNRVPDLPYAPCIQP 


1039 


2389 


A 


8636 


1 


900 


PGRERPGGGGARRRPQHLPALLPSERPDCATL 

QAMENELPVPHTSSS ACATSSTSGASSS SGCN 

NSSSGGSGRPTGPQISVYSGIPDRQTVQVIQQ 

ALHRQPSTAAQYLQQMYAAQQQHLMLQTA 

ALQQQHLSSAQLQSLAAVQQASLVSNRQGST 

SGSNVSAQAPAQSSSINLAASPAAAQLLNRA 

QSVNSAAASGIAQQAVLLGNTSSPALTASQA 

QMYLRAQMLIFTPTATVATVQPELGTGSPAR 

PPTPAQVQNLTLRTQQTPAAAASGPTPTQPVL 

PSLALKPTPGGSQPLPTPA 


1040 


2390 


A 


8645 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSF 

HEHRHQSGRCLSTGMAPNLKGRPRKKKPCPQ 

RRDSFSGVKDSNNNSDGKAVAKVKCEARSA 

LTKPKNNHNiC'KXVSNEEKPRVAIUbbUOyjb 

QAFLVALYKYMKERKTPIERIPYLGFKQINLW 

TMFQAAQKLGGYETITARRQWKHIYDELGG 

NPGSTSAATCTRRHYERLILPYERFIKGEEDKP 

LPPIKPRKQENSSQENENKTKVSGTKRJXHEIP 

KSKKEKENAPKPQDAAEVSSEQEKEQETLISQ 

KSIPEPLPAADMKKKIEGYQEFSAKPLASRVD 

PEKDNETDQGSNSEKVAEEAGEKGPTPPLPSA 

PLAPEKDSALVPGASKQPLTSPSALVDSKQES 

KLCCFTESPESEPQEASFPRLPHHTGHRWQTR 

MRRRMTNCPPWQITLPTAP 


1041 


2391 


A 


8646 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYP 

GIKARITQRALD YGVQA GMKMIEQMLKEKK 

LPDLSGSESLEFLKVDYVNYNFSNIKISAFSFP 

NTSLAFVPGVGIKAI/TNHGTANISTDWGFESP 

LFVLYNSFAEPMEKPELKNLNEMLCPIIASEVK 

ALNANLSTLEVLTKIDNYTLLDYSLISSPEITE 

NYLDLNLKGVFYPLENLTDPPFSPVPFVLPER 

SNSMLYIGIAEYFFKSASFAHFTAGVFNVTLS 

TEEISNHFVQNSQGLGNVLSRIAEIYILSQPFM 

VRIMATEPPIINLQPGNFTLDIPASIMMLTQPK 

NS'JVETJVSMDPVASTSVGLVILGQRLVCSLS 

LNRFRL ALPESNRSNLE VLRFENILS S ILHFG VL 

PLANAKLQQGFPLPNPHICFLFVNSDIEVLEGF 

LLISTDLKYETSSKQQPSFHVWEGLNLISRQW 

RGKSAP 


1042 


2392 


A 


8672 


538 


170 


ARRIARTRESKAAVSQDNVPALQPGKKKKLR 
LGGKJCKKFKITRJLPKEFKJCQLMYSPSNFKKM 
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seq- 




USSN 
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corresponding 
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seq- 
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09/496 


correspondi 


to last amino 


M=Methionine 3 N=Asparagine. P=Proline, 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
sequence 


acid residue 
of peptide 
sequence 


Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine ; W=Tryptophan, 
Y=Tyrosine, X~Unkno\vn, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














TSLAGNTVQCLNKLICYVIYSAQYPAYGNITT ~~ 














LDMITSTDHVLEQDFWICFTFYSVKERQI 


1043 


2393 


A 


S688 


359 


17 


GLKTRAPATPTFQREVLGPAKQDMQRRCPRl 
GLMTSLLBCPDCRRWRDYKRWKSGGFTGESC 
HHADTLGDRGGLQGDH SELLQ WQKRILRTE 
GEPSPKYISKNIFPICSYITGFL 


1044 


2394 


A 


8718 


292 


1490 


GTVKTSVATPITAGHSCSSGGVLQVKSPATQS 

GFKFTSKMEDFNMESDSFEDFWKGEDLSNYS 

YSSTLPPFLLDAAPCEPESLEINKYFWIIYAL 

VFLLSLLGNSLVMLVILYSRVGRSVTDVYLL 

NLALADLLFALTLPIWAASKVNGWIFGTFLC 

KWSLLKEVNFYSGILLLACISVDRYLAIVHA 

TRTLTQKRYLVKFICLSIWGLSLLLALPVLLFR 

RTVYSSNVSPACYEDMGNNTANWRMLLRIL 

PQSFGFIVPLLIMLFCYGFTLRTLFKAHMGQK 

HRAMRVIFAVVLIFLLCWLPYNLVLLADTLM 

RTQVIQETCERRNHIDRALDATE1LGILHSCLN 

PLIYAFIGQKFRHGLLKILAIHGLISKDSLPKDS 

RPSFVGSSSGHTSTTL 


1045 


2395 


A 


8724 


254 


3184 


FRANLAITVANRRGAQGGKMHTCCPPVTLEQ 

DLHRKMHSWMLQTLAFAVTSLVLSCAETIDY 

YGEICDNACPCEEKDGILTVSCENRGIISLSEIS 

PPRFPIYHLLLSGNLLNRLYPNEFVNYTGASIL 

HLG SN VIQDIETGAFHGLRGLRRLHLNNNKL 

ELLRDDTFLGLENLEYLQVDYNYISVIEPNAF 

GKLHLLQVLILNDNLLSSLPNNLFRFVPLTHL 

DLRGNRLKLLPYVGLLQHMDKWELQLEEN 

PWNCSCELISLKDWLDSISYSALVGDVVCETP 

FRLHGRDLDEVSKQELCPRRLISDYEMRPQTP 

LSTTGYLITITPASVNSVATSSSAVYKPPLKPP 

KGTRQPNKPRVRPTSRQPSKDLGYSNYGPSIA 

YQTKSPVPLECPTACSCNLQISDLGLNVNCQE 

RKIESIAELQPKPYNPKKMYLTENYIAWRRT 

DLLEATGLDLLHLGNNRISMIQDRAFGDLTN 

LRRLYLNGNRIERLSPELFYGLQSLQYLFLQY 

NLIREIQSGTFDPVPNLQLLFLNNNLLQAMPS 

GVFSGLTLLRLNLRSNHFTSLPVSGVLDQLKS 

LIQIDLHDNPWDCTCDIVGMKLWVEQLKVG 

VLVDEVICKAPKKFAETDMRSIKSELLCPDYS 

DWVSTPTPS SIQVPARTSAVTPAVRLNSTG A 

PASLGAGGGASSVPLSVLILSLLLVFIMSVFVA 

AGLFVLVMKRRKKNQSDHTSTNNSDVSSFN 

MQYSVYGGGGGTGGHPHAHVHHRGPALPK 

VKTPAGHVYEYIPHPLGHMCKNPIYRSREGN 

SVEDYKDLHELKVTYSSNHHLQQQQQPPPPP 

QQPQQQPPPQLQLQPGEEERRESHHLRSPAYS 

VSTIEPREDLLSPVQDADRFYRGILEPDKHCST 

TPAGNSLPEYPKFPCSPAAYTFSPNYDLRRPH 

QYLHPGAGDSRLREPVLYSPPSAVFVEPNRNE 

YLELKAKLNVEPDYLEVLEKQTTFSQF 


1046 


2396 


A 


8736 


28 


452 


SPSAAGGLAWVSLALGSGSRGRDHSGSGVGT 
AMAG AL VRKAAD Y VRS KDFRD Y LM STHF W 
GPVANWGLPIAAINDMKKSPEIISGRMTFALC 
CYSLTFMRFAYKVQPRNWLLFACHATNEVA 
QLIQGGRLIKHEMTKTASA 


1047 


2397 


A 


8741 


673 


924 


ALPGTPQQTVTLNTDGKVKSFTSPHSNPNLPP 

AKFFTSLQSLNWSSHLPPSPATESVGKRGNAK 

PPTTKLLHSSPLWNFFAQQL 


1048 


2398 


A 


8747 


3 


5054 | PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKR 
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sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=<jlutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K«Lysine, L«Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unkno\vn, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














VAVPNGQPPSAARYMPREVPPRFRCQQDHK * 

VLLKRGQPPPPSCMLLGGGAGPPPCTAPGAN 

PNNAQVTGALLQSESGTAPDSTLGGAAASNY 

ANSTWGSGASSNNGTSPNPIHIWDKVIVDGS 

DMEEWPCIASKDTESSSENTl'DNNSASNPGSE 

KSTLPGSTTSNKGKGSQCQSASSGNECNLGV 

WKSDPKAKSVQSSNSTTENNNGLGNWRNVS 

GQDRIGPGSGFSNFNPNSNPSAWPALVQEGTS 

RKGALETDNSNSSAQVSTVGQTSREQQSKME 

NAGVNFVVSGREQAQIHNTDGPKNGNTNSL 

NLSSPNPMENKGMPFGMGLGNTSRSTDAPSQ 

STGDRKTGSVGSWGAARGPSGTDTVSGQSNS 

GNNGNNGKEREDSWKGASVQKSTGSKNDS 

WDNNNRSTGGSWNFGPQDSNDNKWGEGNK 

MTSGVSQGEWKQPTGSDELK1GEWSGPNQPN 

SSTGAWDNQKGHPLLENQGNAQAPCWGRSS 

SSTGSEVEGQSTGSNHKAGSSDSHNSGRRSY 

RPTHPDCQAVLQTLLSRTDLDPRVLSNTGWG 

QTQDCQDTVWDIEEVPRPEGKSDKGTEGWES 

AATQTKNSGGWGDAPSQSNQMKSGWGELS 

ASTEWKDPKNTGGWNDYICNNNSSNWGGGR 

PDEKTPSSWNENPSKDQGWGGGRQPNQGWS 

SGKNGWGEEVDQTKNSNWESSASKPVSGWG 

EGGQNEIGTWGNGGN ASLASKGG WED CKRS. 

PAWNETGRQPNSWNKQHQQQQPPQQPPPPQ 

PEASGSWGGPPPPPPGNVRPSNSSWSSGPQPA 

TPKDEEPSGWEEPSPQSISRKMDIDDGTSAWG 

DPNSYNYKNVNLWDKNSQGGPAPREPNLPTP 

MTSKSASDSKSMQDGWGESDGPVTGARHPS 

WEEEEDCKjVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMG 

LLSQTEDNPSSKMDLSVGSLSDKKJb'DVDKKTT- 

MNLGDFNDIMRKDRSGFRPPNSKDMGTTDS 

GPYFEKGGSHGLFGNSTAQSRGLHTPVQPLN 

SSPSLRAQVPPQFISPQVSASMLKQFPNSGLSP 

GLFNVGPQLSPQQIAMLSQLPQ1PQFQLACQL 

LLQQQQQQQLLQNQRKISQAVRQQQEQQLA 

RMVSALQQQQQQQQRQPGMKHSPSHPVGPK 

PHLDNMVPNALN VGLPDLQTKGPIPGYG SGF 

SSGGMDYGMVGGKEAGTESRFKQWTSMME 

GLPSVATQEANMHKNGAIVAPGKTRGGSPY 

NQFDIIPGDTLGGHTGPAGDSWLPAKSPPTNK 

IGSKSSNASWPPEFQPGVPWKG1QN1DPESDP 

YVTPGSVLGGTATSPIVDTDHQLLRDNTTGS 

NSSLNTSLPSPGAWPYSASDNSFTNVHSTSAK 

FPDYKSTWSPDPIGHNPTHLSNKMWKNHISS 

RNTTPLPRPPPGLTNPKPSSPWSSTAPRSVRG 

WGTQDSRLASASTWSDGGSVRPSYWLVLHN 

LTPQIDG STLRTICMQHGPLLTFHLNLTQGT A 

LIRYSTKQEAAKAQTALHMCVLGNTT1LAEF 

ATDDEVSRFLAQAQPPTPAATPSAPAAGWQS 

LETGQNQSDPVGPALNLFGGSTGLGQWSSSA 

GGSSGADLAGASLWGPPNYSSSLWGVPTVED 

PHRMGSPAPLLPGDLLGGGSDSI 


1049 


2399 


A 


8748 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAV1HLLSPTF 

LPPSSLPPFLQIVDSSSSACTLDSFFPFLAPWDS 

PQDCGFKDHQPLTLQALTVELARWTLMLLLS 

TAMYGAHAPLLALCHVDGRVPFRPSSAVLLT 

ELTKLLLCAFSLLVGWQAWPQGPPPWRQAA 

PFALSALLYGANNNLVIYLQRYMDPSTYQVL 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=G!utamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
I~Isoleucine, K-Lysine, L=Leucine, 
M~Methionine, N=Asparagine, P=Proline, 
QKSlutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y-Tyrosine, X-Unknown, *=Stop codon, 
/-possible nucleotide deletion, V=possible 
nucleotide insertion 














SNLKIGSTAVLYCLCLRHRLSVRQGLALLLL 

MAAGACYAAGGLQVPGNTLPSPPPAAAASP 

MPLHITPLGLLLL1LYCLISGLSSVYTELLMKR 

QRLPLALQNLFLYTFGVLLNLGLHAGGGSGP 

GLLEGFSGWAALWLSQALNGLLMSAVMKH 

GSSITRLFWSCSLVVNAVLSAVLLRLQLTAA 

FFLATLLIGLAMRLYYGSR 


1050 


2400 


A 


875S 

1 


3 


1660 


WVSSMGFEELLEQVGGFGPFQLRNVALLALP 

RVLLPLHFLLPIFLAAVPAHRCALPGAPANFS 

HQD V WLEAHLPREPDGTLSS CLRF A YPQ ALP 

NTTLGEERQSRGELEDEPATVPCSQGWEYDH 

SEFSSTIATESQWDLVCEQKGLNRAASTFFFA 

GVLVGAVAFGYLSDRFGRRRLLLVAYVSTLV 

LGLASAASVSYVMFAITRTLTGSALAGFTIIV 

MPLELEWLDVEHRTVAGVLSSTFWTGGVML 

LALVGYLIRDWRWLLLAVTLPCAPGILSLWW 

VPESARWLLTQGHVKEAHRYLLHCARLNGR 

PVCEDSFSQEAVSKVAAGERWRRPSYLDLF 

RTPRLRHISLCCVWWFGWFSYYGLSLDVS 

GLGLNVYQTQLLFGAVELPSKLLVYLSVRYA 

GRRLTQAGTLLGTALAFGTRLLVSSDMKSWS 

TVLAVMGKAFSEAAFTTAYLFTSELYPTVLR 

QTGMGLTALVGRLGGSLAPLAALLDGVWLS 

LPKLTYGGIALLAAGTALLLPETRQAQLPETI 

QDVERKSAPTSLQEEEMPMKQVQN 


1051 


2401 


A 


8759 


515 


1625 


EIRTPVAVSSAPSGDSEGDEEETTQDEVSSHTS 

EEDGGVVKVEKELENTEQPVGGNEWEHEV 

TGNLNSDPLLELCQCPLCQLD CGSREQLIAHV 

YQHTAAVVSAKSYMCPVCGRALSSPGSLGR 

HLLIHS EDQRSNCA VCG ARFTS HATFNS EKLP 

EVLNMESLPTVHNEGPSSAEGKDIAFSPPVYP 

AGILLVCNNCAAYRKLLEAQTPSVRKWALRR 

QNEPLEVRLQRLERERTAKKSRRDNETPEERE 

VRRMRDREAKRLQRMQETDEQRARRLQRDR 

EAMRLKRANETPEKRQARLIREREAICRLKRR 

LEKMDMMLRAQFGQDPSAMAALAAEMNFF 

QLPV SG VELDSQLLGKMAFEEQNS SSLH 


1052 


2402 


A 


8763 


1106 


70 


RHGHGGRDRRGGGRVARPGGLGRYPGRGAA 

ASLVFVPTRRRSGPSGTASVAAMAYHSG Y G A 

HGSKHRARAAPDPPPLFDDTSGGYSSQPGGY 

PATGADVAFSVNHLLGDPMANVAMAYGSSI 

ASHGKDMVHKELHRFVSVSKI.KYFFAVDTA 

YVAKKLGLLVFPYTHQNWEVQYSRDAPLPP 

RQDLNAPDLYIPTMAFITYVLLAGMALGIQK 

RFSPEVLGLCASTALVWVVMEVLALLLGLYL 

ATVRSDLSTFHLLAYSGYKYVGMILSVLTGL 

LFGSDGYYVALAWTSSALMYFIVRSLRTAAL 

GPDSMGGP VPRQRLQLYLTLGAAAFQPLI IY 

WLTFHLVR 


1053 


2403 


A 


8768 

* 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVF 

YFTSS S VNS S A YTTYMGKDK YENEDLIKH GW 

PEDIWFHVDKLSSAHVYLRLHKGENIEDIPKE 

VLMDCAHLVKANSIQGCKMNNVNVVYTPW 

SNLKKTADMDVGQIGFHRQKDVKIVTVEKK 

VNEILNRLEKTKVERFPDLAAEKECRDREER 

NEKKAQIQEMKKREI<JEEMI<JKJCREMDELRSY 

SSLMKVENMSSNQDGNDSDEFM 


1054 


2404 


A 


8769 


344 


527 


REATTLACRNSCWVFSRCSLGACICPTVCSMP 
SLSRQGSQTLCLRLAEYCMESVDSQRLLLS 
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correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
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Amino 3cid Sefinencf* fA=A1anine r^=f > vctpinp 

D=Aspartic Acid, E«=Glutamic Acid, 
F-Phenylalanine, G=GIycine ; H=Histidine, 
I=Iso leucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamtne, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unkno\vn > *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


1055 


2405 


A 


8770 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEK. " 

KMLKCVWGDGAVGKTCLLMSYANDAFPEE 

YVPTVFDHYA\nVTVGGKQHLLGLYDTAGQ 

EDYNQLRPLSYPNTDVFLICFSWNPASYHNV 

QEEWVPELKDCMPHVPYVLIGTQIDLRDDPK 

TLARLLYMKEKPLTYEHGVfCLAKAlGAQCYL 

ECSALTQKGLKAWDEAJLTIFHPKKKKKRCS 

EGHSCCSII 


1056 


2406 


A 


8773 


261 


332 


NPRIQLSGNSCCAGSCRVWLSEQ 


1057 


2407 


A 


8778 


3 


477 


PAGIRHEQARGADRMGKCRGLRTARKLRSH 
RRDQKWHDKQYKKAHLGTALKANPFGGAS 
HAKGIVLEKVGVEAKQPNSAIRKCVRVQLIK 1 

NGKKITAFVPNDGCLNFIEENDEVLVAGFGR 
KGHAVGDIPGVRFKVVKVANVSI I AT YKfiK 

KERPRS 


1058 


2408 


A 


8808 


171 


881 


PGLSQEPSGSMETVVIVAIGVLATIFLASFAAL 

VLVCRQRYCRPRDLLQRYDSKPIVDLIGAME 

TQSEPSELELDDVVITNPHIEAILENEDWIEDA 

SGLMSHCIAJXKICHTLTEKLVAMTMGSGAK 
MKTS AS VSDTTV V AK R TSPR VDD VV*f QN/TVPPT 

DPKLLX)ARTTALLLSVSHT VI VTRNATHT Tfi 

GLDWIDQSLSAAEEHLEVLREAALASEPDKG 
LPGPEGFLQEQSAI 


1059 


2409 


A 


8809 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWC 

EGPRMLSWCPFYKVLLLVQTAIYSWGYASY 

LVWKDLGGGLGWPLALPLGLYAVQLTISWT 

VLVLFFTVHNPGLALLHLLLLYGLVVSTALI 

WHPINFXAALLLLPYLAWLTVTSALTYHLWR 

DSLCPVHQPQPTEKSD 


1060 


2410 


A 


8810 


304 


381 


PICLSVYPLOSHHCLSEPFOSLVCCI A 














sr*TTF.MT I HMWWFOOGI^SFLPSALVIWTSAA 

FIFSYrTAVTLHHIDPALPYISDTGTVAPEKCLF 

GAMLNI AA VL CIATI Y VRYfCQ VHAL SPEEN VI 

IKLNKAGLVLGILSCLGLSIVANFQKTTLFAA 

HVSGAVLTFGMGSLYMFVQTILSYQMQPK1H 

GKQVFWIRLLLVIWCGVSALSMLTCSSVLHS 

GNFGTDLEQKJLH WNPEDKGY VLH MITTAAE 

WSMSFSFFGFFLTYIRDFQKISLRVEANLHGL 

TLYDTAPCP1NNERTRLLSRDI 


1062 


2412 


A 


8824 


I 


763 . 


GGAPPASVPARESPVSGAQGSSRTRGHKRAA 
GARAPQLCSS WQRRS APAMSRGLQL LLLSCA 
YSLAPATPEVKVACSEDVDLPCTAPWDPQVP 
YTVSWVKLLEGGEERMETPQEDHLRGQHYH 
QKGQNGSFDAPNERPYSLKIRNTTSCNSGTYR 
CTLODPDGORNLSGKV1LRVTGCPA ORKFFT 

FKKYRAEIVLLLALVIFYLTLIIFTCKFARLQSI 

FPDFSKAGMERAFLPVTSPNKHLGLVTPHKT 

ELV 


1063 


2413 


A' 


8826 


147 


627 

4 


CETSTSSAGHAPCRHAAQGPPAEPTGLRLCSE 

HQRLHAWPPGPRRPSLWPPKNGKWHSGKRT 

AGGRPQRRPSRRQSQRPSAWSGSPRMHSPGQ 

KCSLMCPHRSQDSLSTAIFQRSPGANTGRALH 

CVLSKEMKSVQRSLGLSRIHLQSKRKUHFVL 
TR 


1064 


2414 


A 


8835 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMIDE~ 

LNKQVSELSQLYKEAQAELEDYRKRKSLEDV 

TAEYIHKAEHEKLMQLTNVSRAKAEDALSE 

MKSQYSKVLNELTQLKQLVDAQKENSVSITE 

HLQVITTLRTAAKEMEEKISNLKEHLASKEVE 



301 



WO 01/57188 PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 

09/496 

914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, IO=Lysinc, L^Lcucine, 
M=Methionine, N=Asparagine J P-Proline, 
Q=Glutamine, R=Arginine, S=Serine ( 
T=Threonine., V=Valine, W-Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














VAKXEKQLLEEKAAMTDAMVPRSSYEKLQS 

SLESEVSVLASKLKESVKEKEKVHSEVVQIRS 

EVSQVKREKENIQTLLKSFCEQEVNELLQKFQ 

QAQEELAEMKRYSESSSKLEEDKDKKINEMS 

KEVTKLKJEAJLNSLSQLSYSTSSSKRQSQQLEA 

LQQQVKQLQNQLAECKKQHQEVISVYRMHL 

LYAVQGQMDEDVQKVLKQILTMCKNQSQK 

K 


1065 


2415 


A 


8841 


3 


663 


AAATAASLSPRGCRLRTPSSDVGPSRAPPPSA 

APLPTGRAQMSPSGRLCLLTIYGLILPTRGQTL 

KDTTSSSSADATIMDIQVPTRAPDAVYTELQP 

TSPTPTWPADETPQPQTQTQQLEGTDGPLVT 

DPETHKSTKAAHPTDDTTTLSERPSPSTDVQT 

DPQTLKPSGFHEDDPFFYDEHTLRKRGLLVA 

AVLFITGIIILTSGKCRQLSRLCRNHCR 


1066 


2416 


A 


8853 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFG 

RRRRRGRWSRKKMSLKSERRGIHVDQSDLL 

CiCKGCGYYGNPAWQGFCSKCWREEYHKAR 

QKQIQEDWELAERLQREEEEAFASSQSSQGA 

QSLTFSKFEEKKTNEKTRKVTTVKKFFSASSR 

VGSKKEIQEAKAPSPSINRQTSIETDRVSKEFIE 

FLKTFHKTGQEIYKQTKLFLEGMHYKRDLSIE 

EQSECAQDFYHNVAERMQTRGKVPPERVEKI 

MDQIEKYIMTRLYKYVFCPETTDDEKKI)LAI 

QKRIRALRWVTPQMLCVPVNEDIPEVSDMVV 

KAITDIIEMDSKRVPRDKJLACITKCSKHIFNAI 

KITKNEPASADDFLPTLIYIVLKGNPPRLQSNI 

QYITRFCNPSRLMTGEDGYYFTNLCCAVAFIE 

KLDAQSLNLSQEDFDRYMSGQTSPRKQEAES 

WSPDACLGVKQMYKNLDLLSQLNERQERIM 

NEAKKLEKDLIDWTDGIAREVQDIVEKYPLEI 

KPPNQPLAAIDSENVENDKLPPPLQPQVYAG 


1067 


2417 


A 


8855 


1372 


1513 


SNMREVGCGWLVPVIPAFWEAEVGGSLEARS 
LRQAWATKQDPISKKK 


1068 


2418 


A 


8856 


1530 


1583 


PCRPGMECNSMISVHCNL 


1069 


2419 


A 


8857 


1530 


1583 


PCRPGMECNSMISVHCNL 


1070 


2420 


A 


8866 


293 


1675 


PYPQGGYPQGPYPQEGYPQGPYPQGGYPQGP 

YPQSPFPPNPYGQPQVFPGQDPDSPQHGNYQ 

EEGPPSYYDNQDFPATNWDDKSIRQAFIRKVF 

LVLTLQLSVTLSTVSVFTFVAEVKGFVRENV 

WTYYVSYAVFFISLIVLSCCGDFRRKHPWNL 

VALSVLTASLSYMVGMIASFYNTEAVIMAVG 

rTTAVCFTWIFSMQTRYDFTSCMGVLLVSM 

VVLFIFAILCIFIRNRILEIVYASLGALLFTCFLA 

VDTQLLLGNKQLSLSPEEYVFAALNLYTDIINI 

FLYILTHGRAKF*PSSSSLCPLRWHGWPGPCP 

WHGSASCTSPLSCPQAQPREKDASLQPSCMY 

TADTSIWTRCGHSMAPLVLPPPPRGTKATFPC 

HLLSTHCCMSPVCQPTPGTGGSTRSRGEGLSQ 

EVRVHVFPPVPAPQPGVEHPSPPPHPPGVLPS 

GDMRSGGLIPVLSPE 


1071 


2421 


A 


8868 


2 


358 


ARGNTLYHLPRLCRKJLNLRWFSASTLYDVQH 
DDKMGSNTFFKRNDCRYVMISCKADMAYDN 
VRHPFMI* S1AKLIMEETYLNIIKAVYDRPTASII 
LNGEKLKVFP VRSGT* QGCS V WP 


1072 


2422 


A 


8870 


33 


658 


MESVLSKYEDQITIFTDYLEEYPDTDELVWIL 
GKQHLLKTEKSKLLSDISARLWFTYRRKFSPI 
GGTGPSSDAGWGCMLRCGQMMLAQALICRH 
LGRDWSWEKQKEQPKEYQRJLQCFLDRKDC 
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D=Aspartic Acid, E=Glutamic Acid, 
F=Phenyl alanine, G=Glycine, H=Histidine, 
HIsoleucine, K^Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=V aline, W=Tryptophan, 
Y=Tyrosinc, X-Unknown, *=Stop codon, 
/possible nucleotide deletion, V=possible 
nucleotide insertion 














CYSIHQMAQMGVGEGKSIGE\WLGPNTV\AQ 
GV* KNLAVLFDEWVNSLGLVY VSM\DNPSGSIA 
RFPKKLCRVLPUSADTAGLTGP 


1073 


2423 


A 


8879 


146 


412 


DFSV*GDVDIEVTCPICLQLLTEPLSLNCGLRL 
*QVCITA*IKESVnSGG*SSSPVCHTTFQPANL 
RTSRYLPT*SDCSLGPDEPQEG 


1074 


2424 


A 


8884 


67 


435 


HLQGRSIRTLQLTGENEKNCEVSER1RRSGPW 
KEISFG D YICHTFQGDCWADRSPLHEAAAHG 
RLLALKTLIAQGVNVNLWTL/DRVSSLHEACL 
♦GPVACAKPYWKMVPRHGGTVTGPPLLMV 


1075 


2425 


A 


8896 


1294 

t 

> 

i 


248 


RSGDRNGLTHQLGGLSQGSRNQSYRSRSRSR 

SRERPSAPRGIPFASASSSVYYGSYSRPYGSDK 

PWPSLLDKEREESLRQKRLSERERIGELGAPE 

VWGL SPKNPEPDSDEHTPVEDEEPKKSTTS AS 

TSEEEKKKKSSRSKERSKKRRKKKSSKRKHK 

KYSEDSDSDSDSETDSSDEDNKRRAKKAKKK 

EKKKKHRSKKYKKKRSKKSRKESSDSSSKES 

QEEFLENPWKDRTKAEEPSDLIGPEAPKTLTS 

QDDKPLNYGHALLPGEGAAMAEYVKAGKRI 

PRRGEIGLTR*RNCHHLNAQVM**VVSRHRR 

MEAVRTAKREPESTVLMRREPLHPFNPRRET 
KFRF 


1076 


2426 


A 


8899 


146 


789 


GRSTEAEKEPAFDERTGKGRRLPRAGEFHG*E 

*APGPGPRSFQVSRKMPEEVPPGARKHPFSGICS 

FYLDLPAGKNLQFLTGAIQQLGGVIEGFLSKE 

VSYIVSSRREVKAESSGKSHRGCPSPSPSEVR 

VETSAMVDPKGSHPRPSRKPVDSVPLSRGKE 

LLQKAIKNQK* *CTVQQLSHCRL Y\GEKTT AK 

RSQREHVQQQSQEHGKWPDLKGPR 


1077 


2427 


A 


8901 


352 


3 


AKIGAYKYIQELWRKKQSDVMHFLLRVRCW 
QVP AT HR AfrTF.WnT RAT U» A PBSTfJpr^r 














RLGYKAKQGYIIYRICVRRGGWKCPVPKAVT 
\ YGKPVHHG VN* LKFAQSLQS VAEEQ 


1078 


2428 


A 


8905 


536 


781 


ACPAENREVPEMAAGQAPHAGPGAGPGQPA 
PALPFAATPGSRGQALCRGGRRRQHLHGPLH 
RP * Q AAPALHAG CQL APHPPT 


1079 


2429 


A 


8912 


121 


376 • 


NLIWKLCVTERRLVILDNYDLASE/YEANKYI 
CNRHQFKPGQDKYFTLGLPTGSTPL*CYPKLI 
EYNKNGHLSFKYVKTFSMDEY 


1080 


2430 


A 


8920 


381 


1788 

• 


SSESPSDPGRMAMTWIVFSLWPLTVFMGHIG 

GHSLFSCEPITLRMCQDLPYNTTFMPNLLNHY 

DQQTAALAMEPFHPMVNLDCSRDFRPFLCAL 

YAPICMEYGRVTLPCRRLCQRAYSECSKLME 

MFGVPWPEDMECSRFPDCDEPYPRLVDLNLA 

GEPTEG AP V A VQRD YGFWCPRELKIDPDLG Y 

SFXHVRDCSPPCPNMYFRREELSFARYFIGLIS 

UCLSATLFITVTFLIDVTRFRYPERPIKCYAV 

WHMMVSLIFF\IGFLLEDRVACNA\SIPAQYKA 

STVTQGSHNKACTMLFMILYFFTMAGSVWW 

VILTITWFLAAVPKWGSEAIEKKALLFHASA 

WGIPGTLTIILLAMNKIEGDNISGVCFVGLYD 

VDALRYFVLAPLCLYVWGVSLLLAGIISLNR 

VRIEIPL*KENQDKLVKFMIRIGVFSILYLVPLL 

VVIGCYFYEQAYRGIWEITWIQERC 


1081 


2431 


A 


8922 


56 


420 


EERTKMSTGPDVKATVGDISSDGNLNVAQEE 
CSRKGIVDEFFPLLSN*CIWTQPQGYPQSSYG 
TLANFVF\CSVRHGLALILQLCNFSIYTQQMN 
LSIAIPAMVNNTAPPSQPNASTERPST 


1082 


2432 


A 


8923 


355 


1079 


PFGTPSSTMAVVK^KCLMKGGKKGVKKKVV 
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AminnnPlH Pommrir*o f A -—A lnniwa ( y —( 'vctpin *» 

sVUIillU a 1<IU ^cquciluC lr\ — /YlaUMlG — ^jsLCIUc, 

EMAspartic Acid, E=Glutamic Acid, 
F=Phenylalanine 1 G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M-Methionine, N=Asparagine, P=Proline, 
Q=GIutamine, R=Arginine t S=Serine, 
^Threonine, V=Valine, W=Tryptophan, 

Y— Tvro^ine X— T Jnknnwn *=Stnn rnrtnn 

1 1 J'l VJll KJ lull l\J W 11, iJKXJl/ tUUUIl] 

/^possible nucleotide deletion, \=possible 
nucleotide insertion 














GPFSKKDQYDVKAPAMFNIRNTGK/TLVART 
OGTOIASDGLKGL1 FFVRLADI OTsmFVAFRK" 

FKLITEDVQDKNCLTNFYGMDLTCDKICSMV 
EKWSTMIEAHVDVKTTDGYFFHLFCVGFTKK 
HNNQILKTS Y A*HQQS/RQIQKKMME1MT* EV 
QTNDLKEVVNKLIPDNIGKDTEKV/CPIYPLH 
DVFIRKVKMLENPGFER\MELRGGGSSS 


1083 


2433 


A 


8948 


28 


385 


LTWPQPHIPSCPAMSEETLQSKJLAAAKKKLP 
WGAVOGSRAMSDLLLLLLDLTLLLLLMLLGF 
AGYSGQLAGVAVSAGSPPL/RYKFHVEPYGET 
GWLLT/ESCSISPKLCSIAVH*DNPAWF 


1084 


2434 


A 


8950 


156 


318 


HYTPINTDTIENSENNKCW*GY*E\VGUHHW 
WGGKRVQPFWKRVWQKRTLNLRV 


1085 


2435 


A 


8956 


16 


413 


HMGOLGYFIOCWWFCKRLISFVWKTI+OSPAK 

*TrYTSYDTAIPIS/GI/YPKRMSSKCHQETCAR 

MFILAPFTATIKGKQLTCPLVEERIDYXMWYS 

HKYYIKVKRNL*VTITH\TWVNLNILMFEIILW 

YSHKYY 


1086 


2436 


A 


8962 


868 


1026 


H*K[LOVGRAORAT-rXSRT ♦SOI T RRT RT4F«IHT 
NPGARGCSEARLHRCTPAWTT 


1087 


2437 


A 


8985 


58 


330 


LHVKHLGHFQLVFSEVICHCILMPVS*ELQRL 

♦ FR^VPAFHVPTOT^WPT OWAPMrvwrPU 
C/ivo v v^/vrn v i i v^la^v i/w^ivi^v i ii^iVL 

FVYSVYGCGLCTCVCMDVYICVCVQEFL 


1088 


2438 


A 


8989 


394 


404 


N*KWILHVNVR1QSIFF/IKRNQK/1NSHELKLD 

KKFLDMMSNA*STKKHDKLD/LIKFKT/LCSA 
KYTVKRTKTHPTDI,FKMT RNFTT SnKn*V<5/frV 

iv l i v ivi vlivll 11 i i_>J—*J_/iV-i Vij— .ilvl ^ 1 11—/ O -LTV-L-' I Of vJ Y 

YKDLSKLNRRKTE/S*/VKKWVKDLSRYFIKE 
VISMENKHKKIFSTS 


1089 


2439 


A 


8991 


60 


329 


MALTPESPSSFPGLAATGSSVPEPPGGPNATL 
NSSWDSPTFPSSLEDI FATGT7GTT T SDMGW 

GVEDNAYTLEVNSRYMRAVGIM*IHL 


1090 


2440 


A 


B996 


2 


351 


SNITITLT*MKKYDNTFCW*GCGQIG/T/LIYC 
WORSKFIOAFWSKIOOYT A+TSTT-TTT FOP A FT FT 

GGYPGGTQSWLTGVLVSSWYNMKMLHTR 
LLIAALFII VQ YWK.Q SKDHYI 


1091 


2441 


A 


8997 


97 


456 


YPLPVCSYLSGPRGEHWNSLGGKSSCPLPLPT 
LVSSRFKISKVIWGDLSVGKTCLINR*GGAG 
AELGRVGPSLARWAGSRSQHLVPSQWCKDS 
FDKNYKAPIGADFEMERJFEVLGIPF 


1092 


2442 


A 


8999 


548 


811 


SSFIKRHILIFEDD WHQTTCCHHPHHPVF* RCQ 

FHIFYVSVQNSISPSLSVSSSHPDRPDHEVHQH 

RAAIIIIHQHGQGPLGHGLVARVG 


1093 


2443 


A 


9002 


3 


2745 


ALLGLQQPAQSLILSRSSVMGVRGLQGFVGS 

TCPHICTVVNFKELAEHHRSKYPGCTPTIWD 

AMCCLRYWYTPESWICGGQWREYFSALRDF 

VKTFTAAGIKXIFFFDGMVEQDKRDEWVKRR 

LKNNREISRIFHYIKSHKEQPGRNMFFIPSGLA 

VFTRFALKTLGQETLCSLQEADYEVASYGLQ 

HNCLGILGEDTDYLIYDTCPYFSISELCLESLD 

TVMLCREKLCESLGLCVADLPLLACLLGNDII 

PEGMFESFRYKCLSSYTSVKENFDKKGNIILA 

VSDHISKVLYLYQGEKKLEEILPL/VTKQSSFL 

*RNGIISFTRT/INLMGFSKNPKV** LWTNK* YP 

RVQTPNPGKKFPCVQMLNPGKKFPCV Q ALNP 

GEKFPCIHI/PEPRQEVPTCSDPEPRQEVPTCTG 

PESRREVPMCSDPEPRQEVPMCTGPEPRQEVP 

MCTGPEARQEVPMCTDSEPRQEVPMCTDSEP 

RQEVPMYTGSEPRQEVPMYTGPESRQEVPMY 

TGPESRQEVLIRTDPESRQEIMCTGHESKQEV 
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^uiiuiu ociu sequence \t\ /\ianinc \* cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenyialanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P^Proline. 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W^Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














PICTDPISKQEDSMCTHAErNQKJLPVATDFEFK 
LEALMCTNPEIKQEDPTNVGPEVKQQVTMVS 

U I 1_/1_I_/IV v rvTS. 1 nn V yALO IL V I IN ilVloOvJllIXiV_fO 

NTLEDELDQALPSQAFIYRPIRQRVYSLLLED 

CQDVTSTCLAVKEWFVYPGNPLRHPDLVRPL 

QMTIPGGTPSLKILWLNQEPEIQVRRLDTLLA 

CFNLSSSREELQAVESPFQALCCLLIYLFVQV 

DTLCLEDLHAFIAQALCLQGKSTSQLVNLQP 

DYINPRAVQLGSLLVRGLTTLVLVNSACGFP 

WKTSDFMPWNVFDGKLFHQKYLQSEKGYA 

HHWPSPLGLTPRREVGKTGLQLPQDGLWV 


1094 


2444 


A 


9021 


97 


834 


AREACRAKTDFPGRRFRLWPSCCCRVIVGAE 
T*H\MAEPVSPLKHFVLAKKAITAIFDQLLEFV 
TEG SHFVEATYKNPELDRIATEDDL VEMQG Y 
KDKXSIIGEVLSRRHMKVAFFGRTSSGKSSVI 

iN/-\ivuu WJJ\ V L,r OVJlO til 1 rNL-rLrO VJtLi ILHjUJvA. 

YLMTEGSDEKKSVKTVNQLAHALHMDKDLK ; 
AGCLVRVFWPKAKCALLRDDLVLVDGPGTD 

vii LZiLuUo w i ur^r \^ 1 fvoo i iyC j 1 1\ ovjoU 1 


1095 


2445 


A 


9022 


1 


537 


LVLNSRVEDFVPPEGAGRTX.PFALRPLAACW 
LLHRRARRSSALCPRPRSWGVSGGEGAGARE 

P*ITSSSCCLSAA/SHLSIQSPNMAGARRRIRPQ 
LAKFXTFPiPHTPT^VTPPFPPiVFT flK'nK' a ftp 

DYVFDIDSQQEQIYIQCIEKLIEGCFEGYNATV 
FAYGQT\GAGKTYTMGTGFD 


1096 


2446 


A 


9029 


1 


285 


FFFFNVCKSPKVPKPGCKJEESTGTLFKNTLISL 
G QHSETPSLKKKAL AG YSGMCL * SQ VLRRLRQ 


1097 


2447 


A 


9032 


716 


357 


ARSTGFWGEILWCG FLKRSL ALSPR VKCSG AI 
LAHCNFRI IAGrPPL3CL3LPNR WEYRRPPARP - 














GFCFFLVFT VFTHFOP/fr^nm Til I TQRQAPT n 
LPKCWDYRREPAASIIFQTTFFINSK 


1098 

• 


2448 


A 


9038 


230 


652 


KVVVMSCEDINISfiSFYRNKT kTYT AFT PKPT<? 

TNPSQGPYHLWVPSHIFWQTTCGRLPHKTKQ 
G*AALDHLKVFDRIPLPYDKKKQMAVSATLE 
VVRPKP* RKF A YT OHWAOKVnWKYOAMTA 

TMGEKRKVYYQKICYQKK 


1099 


2449 


A 


9043 


185 


372 


IIFYSHQQ CMR V/WQGCGDIETL1HCW* E*KII 
HSIVWK/TV*QFLKRLYLHLPHNSVIAFLGISP 
RKJKTCPQNSCTSMLINAIHNDQKWKKINI 


1100 


2450 


A 


9045 


763 


584 


RQSLALSPRLECSGTISAHCRLCPLVFTPLSCL 
SLTSSWDYRRPPPHPANFLYFK+RRGF 


1101 . 


2451 


A 


9050 


275 


2 


LFFLRKVSNQFLSPSLLPVNFQGFVFAFLLLLL 

FLL/FEMESLPVA/RVECSGTISAHCNLCLPGSS 
DSPASAS*VAfiITDMPRYTnT FT FHAQ 


1102 


2452 


A 


9053 


449 


1224 


KTSN1FWKFDLHSSSHIDTLLEREDVTLKELM 

DEEDVLQECKAQNRKLIEFLLKAECLEDLVSF 

JA*EEPPQDMDEKIRYKYPNISCELLTSDVSQM 

NDRLGEDESLLMKLYSFLLNDSPLNPLLASFF 

SKVLSILISRKPEQlVT^FLKKKHDFVDLIIKHig 

TSAIMDLLLRLLTCIEPPQPRQDVLN/WFKVQ . 

RNL*HST*NVMDISKYVNLHWGLNKSHSLL* 

LLLQCVLQWLNEEICIIQRLVEIVHPSQEEDVS v 
SLV 


1103 


2453 


A 


9058 


403 


3 


GLHVYDFQVVT^HILTLNVKKCSVSFWGLRE 
WLYLQMYEniCSPRFPlIKMTDITKCW 4 GC\GA 
AGMQI/H/CW\WCVNVGKFWEMS*YY1 J LKLSI 
ST/PYDPAIPLLGIYL* ETRVY1HPKTCMRMLIA 



305 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid seaucncc fA= Alanine C = Cvsteine 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q^Glutamine, R=Arginine, S=Serine, 
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Y=Tyrosine, X-Unknown, *=Stop codon, 
.^possible nucleotide deletion, \=possib!e 
nucleotide insertion 














APFVLAVNC 


1104 


2454 


A 


9064 


75 

i 

\ 


393 


KWLFSSLNITGRGDIIGHLKWLDCR\NCSSFPI 
KRNRQTHSTESNKLKAGHSFGYN*LIH*NS\V 
KTDCGCGANSKGVVVVMKVXKTAQQKQTTS 
YMQIGTTKNSRAT 


1105 


2455 


A 


9065 


366 


778 


DLLILRNLAFPELKRRNCISRFYLAYHLHKIYS 

RSILLCNNCSGFYILSL*QYDVFFFNYFFFRDR 

AWPCCPGWSAAWLTIVILAHYRRPGLERSCC 

LSLSSSWDHRRVPPCPANF*/YFSMGFTAFPRL 

VLNS*TQGI 


1106 


2456 


A 


9083 


673 


816 


ESGSLIH*WWENKPAQPLWWEI*QHVQKLPT 
HFPCDPAIPLLGICPED 


1107 


2457 


A 


9086 


580 


18 


KPSSGSFIRAIYIFLSTAHVPALFSVLVRTKLT* 

AFSQSSVLWAHKQQKTSLSLVIR/ERLQIKTA 

VRENFLPIRJLAKILKLDNVKCWOG/SGSNMSL 

I/HCWWEYNVIHnWNSVTFPRKVEHVYITYA 

PEISVR*IHGGLPTLVHQETHTSVFRGAPSVIP 

ETR\CRPTKESINKLLHIYTMEHYGDENK 


1108 


2458 


A 


9093 


540 


1 


GGNDCSVTPTTEPGRKEIT*KRKF*EKTORLP 

GA/PPSRTPPTPYPCPHGDRLLPPSRPLPAGPA 

SAFPPAERSRGHRRASL*RARWSAAVPRRSA 

GSASEPVQSRWLRLPVGSDSPPAVPVRVCPAP 

DSRPAAPGSRLPDPGLDSPAPSRTPSSSVD*GG 

QRPPPPSGDSLSPPGCCRY 


1109 


2459 


A 


9099 


1255 


1425 


HESYHVNPNLCNPVAPTSGAHSIG*KWPSWL 
GAVAHSCNPSTLVGRGGR1TRGQELR 


1110 


2460 


A 


9103 


242 


70 


EEQFFFFA VGMFP* VDFLAPASGEL WDRLRLT 
CSRPFTRHQSFGLAFLRVCSSLDSLDDSWGP 
SALLSSVL/NQGGRNVLEAREAAKHPTI*RQS 
LLRKQRNKRMAIP 


1111 


2461 


A 


9110 


189 


121 


SFLSVRLECNGAIMAHCALPLPG 


1112 


2462 


A 


9113 


100 


910 


RRRGGGSRPRRTPVPAPGPGPSFGMDVRFYP 

AAAGDPASLDFAQCLGYYGYSKK3NNNNYM 

NMAEANNAFFAASEQTFHTPSLGDEEFEIPPIT 

PPPESDPALGMPDVLLPFQALSDPLPSQGSEFT 

POFPPOSLDLPSrnSRNLVEODGVLHSSGLHM 

DQSHTQVSQYRQDPSLIMR\PSST*PDAARSG 

VMPPAQLTTINQSQLSAQLGLNLGGASMPHT 

SPSPPASKSATPSPSSSINEEDADEANRAIGEK 

RAAPDSGKKPKTPKK 


1113 


2463 


A 


9120 


3452 


3051 


FLRPSFALVPQAGVQWCALSWLQPPSPRFK*F 

SCLSLPSSWDYRHVPPRPANFFVLLVETGFLH 

VGQAGHEPLTSGDPPASASQSAGITGVSHQA 

WPSFFIFSRDTVLLCCSGWSRTSGLKQSACLS 

LLKCWDY 


1114 


2464 


A 


9122 


152 


377 


NQLPLQQWTFFIYETGFCSVAQAGVQCRDHS 

SLHP*PPG\SSDPPAPPS*VLGITGQRYHACLII 

YLYVQTVPQRV 


1115 


2465 


A 


9124 


553 


981 


QRPLLRQQLGSWPTCRSLEGDLASPW**RLPG 

SPRMRRSGT/ATLNLPLSPQGTVRTAVEFQVM 

TQTQSLSFLLGSSASLDCGFSMAPGLDLISVE 

WRLQHKGRGRGDLHLPDHHLSVPSSADHPA 

QQPSQFNGRNLYFLPLFR 


1116 


2466 


A 


9135 


48 . 


410 


SASHEPAEHDGGADSLSASQPPRPAGRPAGA 
QHVHVPPWTDVLAGQDRRAPTAGDGAPWP 
APGGHVPSTRPHDPAEFHADEAAGRGGRGLQ 
PAAPHALPAGLPHGPPAPA/PAEGGGTP+GSA 
GAGGP* GSPAGRACG AAGCRPRPPRP AASS A 
*NSAGS* GLVEGT*PPGAGHGAPSPAVGARLS 
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i 


CPARTSVQ(JGTWTC*APAGRPAGLGGWEAE 
RESAPPSCSAGS*DAD*GAEPWGAGSRS\VGS 


1117 


2467 


A 


9141 

i 


380 


939 

* 


KSGHWAKECLQPRIPPRPCPICVGPHWKSDCP 

TCPGAVPRAPGTLPQGSLTOSFPDLLSLVAED 

*CCLMASEASWTIT\ELWVTLTVEGKSVP/CL 

NTEATHSTLPSFQGPVSLASITWGIDGQASKP 

LKTPQLWCQLGQYSFMHYFLVIPTCPVPLLG* 

GILTKLSAFLTIPRLQPHLIAALSPSS 


1118 


2468 


A 


9154 

I 

i 
i 


471 


2 


AAGQWVEVTSHLYLCITSDAAGLRLLPPAES 

ERGEGGHCPAEAPLPPRPQYCLAKHPLLRKLP 

EEKIKLDPYLTQHTKINSKQIKYLS/VRAKTTQ 

LVEGNIGVNLQNTELKQH*INGFLDTTPEAQE 

TKEKTNKLNFIKKVKRQLAEWEKIFQIA 


1119 


2469 


A 


9155 


2 


3187 

i 

— - <; 


ACPRLARRRRRVRSLRRRRGWLRARWSRGQ 

NNMAARRITQETFDAVLQEKAKRYHMDASG 

EAVSETLQFKAQDLLRAVPRSRAEMYDDVHS 

DGRYSLSGSVAHSRDAGRESLRSDVFSGPSFR 

SSNPSISDDSYFRKECGRDLEFSHSNSRDQVIG 

HRKLGHFRSQDWKFALRGSWEQDFGHPVSQ 

ESSWSQEYSFGPSAVLGDFGSSRL1EKECLEK 

ESRDYDVDHPGEADSV/LRGGSQVQARGRAL 

NIVDQEGSLLGKGETQGLLTAKGGVGKLVTL 

RNVSTKKIPTVNRITPKTQGTNQIQKNTPSPD 

VTLGTNPGTEDIQFPIQKJPLGLDLKNLRLPRR 

KMSFDIIDKSDVFSRFGIEIIKWAGFHTIKDDIK 

FSQLFQTLFELETETCAKMLASFKCSLKPEHR 

DFCFFTIKFLICHSALKTPRVDNEFLNMLLDKG 

AVKTKNCFFEnKPFDKYIMRLQDRLLKSVTP 

LLMACNAYELSVKMKTLSNPLDLALALETTN 

SLCRKSLALLGQTFSLASSFRQEKIL+AVGLQ 

DlAFSFAAFFNMiDS 1 LF GREYIDHLKAWLVS — 

SGCPLQVKKAEPEPMREEEKMIPPTKPEIQAK 

APSSLSDAVPQRADHRWGTIDQLVKRVIEGS 

LSPKERTLLKEDPAYWFLSDENSLEYKYYKL 

KLAEMQRMSENLRGADQKPTSADCAVRAML 

YSRAVRNLKKKLLP\WQRRGLLRAQG\LRG\ 

WKARRANTTGTQTLLFLRAPGLKHHGRQAPG 

LSQAKPSLPDRNDAAKDCPPDPVGPSPQDPSL 

EASGPS PKPAG VDISEAPQTSSPCPSADIDMKT 

METAEKLARFVAQVGPEIEQFSIENSTDNPDL 

WFLHDQNSSAFKFYRKKVFELCPSICFTSSPH 

NLHTGGGDTTGSQESPVDLMEGEAEFEDEPP 

PREAELESPEVMPEEEDEDDEDGGEEAPAPG 

GAGKSEGSTPADGLPGEAAEDDLAGAPALSQ 

ASSGTCFPRKRISSKSLKVGMIPAPKRVCLIQE 

PKGECPPVGTVASSTVLGWWAVRVRRDRWR 

HFNPKEFCAPLQNVSRHSCFPW 


1120 


2470 


A 


9163 


124 


207 


PPRACRPCPRACPCPPT*KCSQPVSWPC 


1121 


2471 


A 


9166 


272 


523 


PM S SLQGCFYTFKCIIFKGIFLLLISNI J AF* * EK 
v /v_-orn i i^oi_,ivr lOrvVj w vurviv lrlAL,fMrU 1LO 
G*GGWIA*VREFETSLGNM 


1122 


2472 


C 


9170 


442 


236 


MNRRRFLRPADCHSGMRGTENGACSEGESQI 

HCGAGGEGVQLVHVVNQPENGCLQFDSTHIT 
FSKRQN* 


1123 


2473 


A 


9171 


10 


423 


MVDRSPLLTSVIIFYLAIGAAIFEVLEEPHWKE 
AKKNYYTQKLHLLKEFPCLGQEGLDK1LEW 
SDAAGQGVAITGNQTFNNWNWPNAMIFAAT 
VITTIGYGNVASKTPGGRJLFCGFYGLFGVPFC 
LTWINALGKFFG 
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Amino acid sequence (A** Alanine C=Cystcinc ( 
D=Aspartic Acid, E^Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidinc, 
l=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparaeine, P=Proline. 
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/^possible nucleotide deletion, \=possible 
nucleotide insertion 


1124 


2474 


A 


9173 


3 


374 


GPSPSLLVLLPQEPGGTGTPVRAGAGAGMWL 
WEDQGGLLGPFSFLMLMLLLETRNPVNACLL 
TGSLFVLLGVFSFEPVPSCRALQELKPRDRISA 
IAHRGGRHDPPENTLGAIR/QGS**WSNRR 


1125 


2475 


A 


9179 


704 


188 


ESSSGLLFQCFQGIHVQKLTLQARPTLFSWWL 

CSKPPKETGELENAESGGDGGRRGGKQDNV 

AWWRRM\QKG\DFPWDDEDFPQSGPFGGQA 

LPMGFFYLYFRDPGREITWKHFVQYYLARGL 

VDRLEVVNKQSVRVIPAPGTSSEVRGEFKAE 

YCRHKFISCKNVVFYFFQ 


1126 


2476 


A 


9183 


153 


233 


MEYMAESTDRSPGHILCCECGVPISPN 


1127 


2477 


A 


9185 


1 


321 


LTGQLGSILLRVFSKSRAGLGARKLKAYRTM 
EYMAESTDRSPGHILCCECGVPISPNPAQYXCV 
ACLRSSFHIYHCIPKLFIHPFSKTSSSAFITPSHY 
LTFFSTIS 


1128 

• 


2478 


A 


9186 


183 


847 


VLKFLLLQTMDEQSQGMQGPPVPQFQPQKAL 
RPDMGYNTLANFRIEKKIGRGQVFSEVYRAAC 
L\LDGVPVALKKVQIFDLMDAKARADCIKEID 
LLKQLNHPNVIKYYASFIEDNELNIVLELADA 
GDLSRM1KHFKKQKRLIPERTVWKYFVQLCS 
ALEHMHS RRVMHRDHCPANVFITATGV VKLG 
DLGLGRFFSSKTTAAHSLVGTPYYMSPERJHD i 
NG 


1129 


2479 


A 


9190 


1 


370 


GTSWKIPSAAVSESSPNGAAYASGLPCGyRG 
PPWAGLALLPSPTLMALLRRPTVSSDLDNIDT 
RATmiRVVATITRARJEDMRHSATALTRPD 
ATTAQIPKLPVTTVCNRRANPGIPPSVL 


1130 


2480 


A 


9194 


131 

* 


487 


AYLKRLPVPESITGFARLTVSEWLRLLPFLGV 
LALLGYLAVRPFLPKXKQQKDSLINLKIQKEN 
PKWNEINIEDLCLTKAAYCRC WRS KTFPAC 
DGSHNKHNELTGDNVGPLILKKKE 


1131 


2481 


A 

<• 


9201 


184 


605 


KELVDEKSERGRAMDPVSQLASAGTFRVLKE 

PLAFLRALELLFA1FAFATCGGYSGGLRLSVD 

CVNKTESNLSIDIAFAYPFRLHQVTFEG\PTCE 

GKERHKLALIGDSSSSAEFFGTVAGFAFLYSL 

AATGVYIFFQNKY 


1132 


2482 


A 


9206 


1 


852 


GGGRAGAGSRDMGSTDSKLNFRKAVIOLTTK 

TQPVEATDDAFWDQFWADTATSVQDVFALV 

PAAEIRAVREESPSNLATLCYKAVEKLVQGA 

ESGCHSEKEKQIVLNCSRLLTRVLPYIFEDPD 

WRGFFWSTVPGAGRGGQGEEDDEHARPLAE 

SLLLAIADLLFCPDFTVQSHRRSTVDSAEDVH 

SLDSCEYIWEAGVGFAHSPQPNYIHDMNRME 

LLKLLLTCFSEAMYLPPAPESWQH/RTHWFSS 

FVSSENRHALPLFTSLLNTVCAYDPVEYGIPY 

NHLY 


1133 


2483 


A 


9208 


1165 


1463 


GPRARVQGFSGADIVKFMALGSMYLVLTLIV 
AKVLRGAEPCCGPLKNRVLRPCPLP/VPLPPP 
HPQPSRGNPVGCLPTYKWYKLLSWPLHSNS 
NVYFIV 


1134 


2484 


A 


9210 


66 


1586 


MAGAGPKRRALSAPVAEEKEEAREKIMAAK 

RADGAAPAGEGEGVTLQGNITLLKGVAVIVV 

AIMGSGIFVTPTGVLKEAGSPGLALWWAAC 

GVFSIVGALCYAELGTTISKSGGDYAYMLDV 

YGSLPAFLKLWIELLIIRPSSQYIVALVFATYL 

LKPLFPTCPVPEEAAKLVACLCVLLLTAVNC 

YSVKAATRVQDAFAAAKLLALALIILLGFVQI 

GKGDVSNLDPNFSFEGTKXDVGNIVLALYSG 

LFAYGGWNYLNFVTEEMINPYRNLPLAIHSLP 
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Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L-Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine s V=Valine, W=Tryptophan, 
Y- tyrosine, X=UnknowrL, *=Stop cooon, 
/possible nucleotide deletion, \-possibIe 
nucleotide insertion 














1VTLVYVLTNLAYFTTLSTEQMLSSEAVAVDF 

uNYHLGVMSWIlPVFVGLSCFGSVNGSLFTSS 

RLFFVGSREGHLPSILSMIHPQLLTPVPSLVFT 

CVMTLFYAFSKDIFSVINFFSFFNWLCVALAII 

GMIWLRHRKPELERPIKVNLALPVFFILACLF 

LIAVSFWKTTPWSVASDFTHLSGLPVYFFGV 

WWKNKPKWAPPGHLSPRPSCVRSSCMVVPQ 


1135 


2485 


A 


9216 


40 


410 


RDRLPPAYFCRPVVCVVTALDVG\SPESQEM 
DLVAFEDVAVNFTQEEWSLLDPSQKNLYREV 
MQETLRNLAS1GEKWKDQNIEDQYKNPRNNL 
RSLLGERVDENTEENHCGETSSQIPDDTLNK 


1136 


2486 


A 


9223 


3 


983 

- 


RRRRRSRYRRCSRFPRPGPLAVSMPHAFKPG 

DLVFAKMKGYPHWPARJDDIADGAVKPPPN 

KYPIFFFGTHETAFLGPKDLFPYDKCKDKYGK 

PNKRKGFNEGLWEIQNNPHASYSAPPPVSSSD 

SEAPEANPADGSDADEDDEG\RGVMAVTAVT 

ATAASDRMESDSDSDKSSDNSGLKRKTPALK 

MSVSKRARKASSDLDQASVSPSEEENSESSSE 

SEKTSDQDFTPEKKAAVRAPRRGPLGGRKKK 

APSASDSDSKADSDGAKPEP VAMARSAS SSSS 

SSSSSDSDVSVKKPPRGRJCPAEKPLPKPRGRK 

PKPERPPSSSSSD 


1137 


2487 


A 


9229 


21 


239 


LFPRLECRDPVTVNCTLNLPGSKNAPTTASQV 
GSTWNYRGGLPHPTNFFVKTGFRCSQAGLKL 
RGSREPPAWA 


1138 


2488 


A 


9231 


1664 


2 


TRSVGVNTCEVGWTEPECLGPCEPGTSVNL 
EGIVWHETEEGVLVVNVTWRNKTYVGTLLD 
CTKHDWAPPRFCESPTSDLEMRGGRGRGKR 
ARSAAAAPGSEASFTESRGLQNKNRGGANGK 
GRRGSLN AS GRRTPPNC AAEDIKASPS STNKR 

TTPQGKPETTFLDQGCSSPVLIDCPHPNCNKK 

YKHINGLRYHQAHAHLDPENKLEFEPDSEDK 

ISDCEEGLSNVALECSEPSTSVSAYDQLKAPA 

SPGAGNPPGTPKGKRELMSNGPGSHGAKAGK 

NSGKKKGLNNELNNLPVISNMTAALDSCSAA 

DGSLAAEMPKLEAEGLIDKKNLGDKEKGKK 

ANNCKTDKN\PSKLKSARPIAPAPAPTPPQLIA 

IFrATFTTTTTGTIPGLPSLTTTVVQATPKSPPL 

mQPKJPTIMGEPriWPALVSLKDKKKKEKR 

KLKDKEGKETGSPKMDAKLGKLEDSKGASK 

DLPGHFLKDHLNKNEGLANGLSESQESRMAS 

IKAEADKVYTFTDNAPSPSIGS 


1 13Q 




A 
/\ 






A A 1 


TRRGQPWRRRAAAAGILPGREAAACLPSC/AS 

VTAAVSGLLVGYELGIISGALLQIKTLLALSC 

HEQEMGVSSLVIGALL 


1140 


2490 


A 


9238 


248 


328 


MAQGNN YG QTSNG V ADESPNML VYRKV 


1 1*tI 




A 




Z 


535 


FVEAAVKMLGSLVLRKKALAPRLLLRLLRSP 
TLRGHGGASGRNVTTGSLGEPQWLRVATGG 

ATWGRLPGPEETLPGQDSWNGVPSRAGLGMV 
WPWAAALWHCYSKSPSNKDAALLEAARAQ 
\NMQEVSRNRCALLHSAAVQEYGYGN 


1142 


2492 


A 


9245 


157 


466 


HLCFWFFVGLFLPEQQIMLFATLLRMAQGCD 
FALGNDFLNITTKAQA/TKEKLDKLDFIK1KTC 
CTSMDAJEKTCPLTKWTKAFVSHVS YKRLLF 
GICKEYSRQ 


1143 


2493 


A 


9247 


264 


115 


GLPQQTSTIQPPGTPDGARDFTSTiQPPGAPDG 
ARDSTSIIRMGPEIPPP ( 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 

09/496 

914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine 5 
D=Aspartic Acid, E=GIutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso leucine, K=Lysine a L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T^hreonine, V^Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknovvn, +s =Stop codon, 
/=possible nucleotide deletion, \=possib!e 
nucleotide insertion 


1144 


2494 


A 


9260 


1 


401 


KKVPGRLSEMSFSLNFTLPANTTSSPVT\DCGP 
SLGLAAGIPLLVATALLVALLFTLIHRRRSSIE 
AMEESDRPCEISEIDDNPKISENPRRSPTHEKN 
TMG AQE AHI YVKTV AG SEEP VHDRYRPTIEM 
ERRR 


1145 


2495 


A 


9264 


175 


411 


METIWIYQFRLIEIGDSTVGKSCLLHRFTQGRF 

PGLRSPACDPTVGVDFFSRLLEIEPGKRIKLLL 

WDTAGQERFISIT 


1146 


2496 


A 


9277 


592 


814 


MFTYLEGREGIKSQPKMEPHSVT\RLECSGMI 

SAHCSLNLPGTSDSPASASR/VAGTTGMRHHA 

WLIFAFLVETGF 


1147 


2497 


A 


9279 


1255 


2 


FRRGRRGEEEKEEEEEEEEGWVNGMEN SHPP 

HHHHQQPPPQPGPSGERRNHHWRSYKLMIDP 

ALKKGHHKLYRYDGQHFSLAMSSNRPVEIVE 

DPRVVGIWTKNKE\LELSVPKFKIDEFYVDQV 

PPKOVTFAKLNDNIRENFLRDMCKKYGEVEE 

VEILYNPKTKKHLGIAKVVFATVRGAKDAVQ 

HLHSTSVMGNIIHVELDTKGETRMRFYELVLV 

TGRYTPQTLPVGELDAVSPIVNETLQLSDALK 

RLKDGGLSAGCGSGSSSVTPNSGGTPFSQDTA 

YSSCRLDTPNSYG/QGTPLTPRLGTPFSQDSSY 

SSRQPTPSYLFSQDPAVTFKARRHESKFTDAY 

NRRHEHHYVHNSPAVTAVAGATAAFRGSSD 

LPFGTVGGTGGSSGPPFKAQPQDSATFAHTPP 

PAQATPAPGFR 


1148 


2498 


A 


9302 


1026 


6 


IASIQNADTMPGVGLLVSHFSTLVSRQRCPNY 

ADPQNLTDVSIFLLLEVSGDPELQPVLAGLFL 

SMCLVTVLGNLLnLAISPDSHLHTPMYFFFSN 

LSLPDV\GFTSTTVPK\MIVDI\QSRSRVISYAG 

CLTQKSLFAIFGGTEE\NMLLSVMAYDRFVAI 

CHPLYHSAIMNPCFCAFLVLLSFFFLSLLDSQL 

HSWIVLQFTIIKNVEISNFVCDPSQLLKFACSD 

SIINSIFIYFHKDPERQLVLAGLFLSMCLVTVL 

GNLIIILDVSPDSHLPTPMYFFLSNLSLPDIGFT 

STTVPKMIVDIQSHGRVIFYAG CLTQMSLFAIF 

GGMEERHAPECDGL 


1149 


2499 


A 


9303 


1 


699 


MASQEKDIFIGWGTIHLFRKPQRSFFGKLLRE 

FRLVAADRSMGRYMLFGVINLICTGFLLMWC 

SSTNSIAL'ASYTYLTIFDLFSLMTCUSYWVTL 

RKPSPVYSFGFERLEVLAVFASTVLAQLGALF 

ILKESAERFLEQPEIHTGRLLVGTFVALCFNLF 

TMLSIRNKPFAYVSEAASTSWLQEHVADLSR 

SLCGIIPGL S SIFLPRMNPFVLIDLAG AF ALCIT 

YMLIEI 


1150 


2500 


A 


9308 


797 


693 


DRSTSVTRAGVQWCSLGSLQPRTPGLLRSSCL 
SLP 


1151 


2501 


A 


9309 


205 


406 


VAIKELPVLWKWSKPTRVTAKEPPQTQQRAG 
SKTAAPPCQWSRMASEGPNIPCPGARHSDKQ 
FLICTI 


1152 


2502 


A 


9314 


913 


504 


KPSPLITPPAWLPPSAVLNLVNTFSSFPQVEV 

QGPLCGPRKGRLAVTIPFFGLS/LPKYMDHRR 

PPPHR\EDFFVFLAETGFHRASQAGPDLPTS/S/I 

PPTSA/FPKCWEYRSEPQCLPGCLSFSGILLDL 

GTNVSLRAA 


1153 


2503 


A 


9315 


392 


1 


HPHRPRPGFRSPARSSRPCPVLTSLLPPFPSPSP 
PADDL VKAGRJDRKDPQ VR/ERRLRPNPG RLG 
GPR\PRPARARS/CHQPRLTRVCPRSPPPEARA 
PAPAAPARGRGAPKRNRPRTDTRAPRGSSAR 
PGNS 
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SEO ID 
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seq- 
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SEO ED 
NO: of 
nentide 
seq- 
uence 


Met 
hod 


<sFO 

Jljy 

ID NO: 

in 
in 

USSN 

09/496 

914 


beginning 
nucleotide 

location 
correspond! 
ng to first 
amino acid 
residue of 
peptide 
sequence 


1 rcuicicu cnu 

nucleotide 

lrtfntfnn 

correspond inf? 

^* V<* • ft fc/ iIU \J* ft \_J 1 ft 4. 

to last amino 
acid residue 
of Dentide 
sequence 


/unwo acia sequence \A=Aianine w^cysteine, 
D=Aspartic Acid, E=Glutarnic Acid, 
r— rncnyjaioiiine, vj^rjiycmc, ri — nusuuine, 
I— Isoleucint K=T v<:int I —I .eiirinp 

M=Methionine, N=Asparagine, P^Proline, 
Q=GIutamine, R=Arginine, S=Serine, 
T— Threonine V= Valine W=Trvntnnhan. 
Y-Tyrosine, X=Unknown, *-Stop codon, 
A=possibIe nucleotide deletion, V=possibIe 
nucleotide insertion 


1154 


2504 


A 


9321 


331 


433 


MPCI/QAQYGTPAPSPGPRDHSASDPLTPEFIK 
PT 


1155 


2505 


A 


9324 


180 


275 


MEEPQSDPSVEPPLSQETFSDLWKLLSENNVL 


1156 


2506 


A 


9326 


383 


619 


MISPSRTEGDPT PI PP/FnFnOFVRflFfififlPAlf 

EAAQRHCRASVSILRMRRPGQGSSRPARVPL 
RGPDSHRLREPPPSPP 


1157 


2507 


A 


9327 


152 


292 


yfrr np snrinncwp a o Anpnop a to a nwr^Q 
KEPLWEGLQRSGSPLPG 


1158 


2508 


A 


9328 


1 


430 


QELKQGPNPLAPSPSAPSTSAGLGDCNHRVD 
LSKTFSVSSALAMLQERRCLYVVLTDSRCFL 
VCMCFLTFIQALMVSGYLSSVITTIERRYSLKS 

jOOULL V O^r UlvJlNL VV VVrVoir K\J IViVLVlvr / 

RVAAVGGLLDLEGGEMI 


1159 


2509 


A 


9334 


108 


383 


KGNQVNGNGNQLKRKHESMCPVSLTQNTVR 
LMEAGLPQKQAERADELFEAGLVIYVKLDER 
VLNALXYSSVGLQWFKESDLSHLRLLEISFR 


1160 


2510 


A 


7*3 JO 


9 


din 


r V OKI KOLoiJKJjhiJJLr LA Or KV ULKLK 1 AAM 
KR YVRHLLG EG AEHV ADPVPGGRG VPRGEA 
DHTDQELREE1HKANVERWHDVSQEATIEKI 
RTKWIPLV/RWGDHA/EGPVG1KSYLPSGRSM 
EAELPIMSQLTEIETCVEC 


1161 


2511 


A 


9341 


1 


390 


NSRVDDFVAPGLSEAGKLLGLEFPERQRLAA 
AVG/CSPMSGVISMSAPFFLGKIIDAIYTNPTV 
DYSDNLTRLCLGLSGVFLCGAAANAIRVYLIVI 
QTSRQRVVKRLRTSLFSSILGQEVAFSDKAGT 


1162 


2512 


A 


9343 


84 


837 


QGRFRAFCWQRDFLQPPGMRLSALLALASKV 
TLPPHYRYGMSPPGSVADKRKNPPWIRRRPV 

WEPISDEDWYLFCGDTVEILEGKDAGKQGK 

vvn\/i d no \nu\A/unni xtttjvd vinvTK/fnvD 
V Vt^ViKUKJM w V VVuOLNiniKiJuKlMlJYK 














GTMIPSEAPLLHRQVKLVDPMDRKPTEIEWR 

FTEAGERVRVSTRSGRIIPKPEFPRADGIVPET 

WIDGPKDTSVEDALERTYVPCLICTLQEEVME 

AMGIKETRVNTRRSIGIEPGAEQLLPNFCPSLE 

G 


1163 


2513 


A 


9346 


967 


616 


DSLALSPRLECSGAISAHCNLTPPGFTPFSCLS 
LPSSWAYRCASPHPDNFFVFLVESGFHHVGQ 
AGLKLLISSDPPTSA/FPKCWDYRRD\SSAPAT 
FSSYQRNNPDLILNDTIMPNIK 


1164 

* 


2514 


A 


9347 


3 


1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTI 

HGGWRHHRDHTAIDEWDFNPSKFLIYTCLLL 

r 0 V LLr l,r±,u u 1 IK^ w 0 i W A V r Ar 1 W LVvivL.LV 

VAGASVGAGVWARNPRYRTEGEACVEFKA I 

MLIAVG1HLLLLMFEVLVCDRVERGTHFWLL 

VFMPLFFVSPVSVAACVWGFRHDRSLELEILC 

SVNILQFFFIALKLDRIIHWPWLWFVPLW1LM 

SFT CI VVT VVTVWQ1 T T7T DCI n\/\/Ar/^DDTU 
orLLLV VLI 1 1 V VV £>LLr LKoLL* V V AJbLJKKl H 

VTMAISWITIVVPLLTFEVLLVHRLDGHKITS 
YVSTFVPI WT ST I TT MATTFRRKnr.NT-IWWF 

AIRl^F/CQDQLPQPTGKPPPPPLTDHHGEKA 
LPLQNKDRGSWPASRGSPRLL N . 


1165 


2515 


A 


9362 


547 


991 


DVSIGPPLLRRPCSGREQTRSLSFPSDPESSFSP 
VPEGVRLADGPGHCKGRVEVKHQNQWYTV 
CQTGWSLRAAKVVCRQLRCGRAVLT\QKRC . 
TKHAYGBJCPIWLSQMACSGPEPTLHDCPFRP 
LGEDTLFHVEYTSVHGRERLSAKD 


1166 


2516 


A 


9363 


201 


387 


PPILRWTPPSGKNFFFFFFFESEFY/SSPRVECS 
GAISAHLAHCNLCLPGSSDSPASAFQVAS 


1167 


2517 


A 


9368 


707 


1087 


AVLTPCLSPCSPSRIPRP\SRPYPGRRSLSHTPP 
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nucleotide 
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ng to first 

amino acid 
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peptide 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine. L-Leucine, 
M=Methionine, N=Asparagine, P=Proline 5 
Q=Glutamine, R-Arginine, S^Serine, 
T^Threonine, V- Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possib!e 
nucleotide insertion 














PRPLILYAPAPVRPAGTAFIPHSHPPPPDLLRPT 

ATPA/TPCPSLPPPPRPLHPTQPSTALLPDPPPW 

PLPFPPPSS/RPPRPDCSTSYSPTFPPPT 


1168 


2518 


A 


9375 


511 


15 


MMLSEETSAVRPQKQTRFNGAKLVWMLKGS 

PITVTSAVIIVLMLLMM/IFSPWLATHDPNATJD 

LTARLLPPSAAHWFGTDEVGRDLFSRVLVGS 

QQS1LAGLVVVATTGMIGSPLECLFGELGGRA 

DAIFMRVMDIMRS/IPSLVLTMEKTAALGPSL 

FNAMQASSEH 


1169 


2519 


A 


9377 


42 

i 


410 


GNGRVAPRDPGAVASAEPGLTTHDSGVNPN 
NSARRMEAMASGSNWLSGVNWLVMAYWS 
LVFVLLFIFAKRQIMRFAMKSLRGPHGPVGH 
NAPKDLKEEIDILLSRVHNIKYEPVHLLADDDA 


1170 


2520 


A 


9378 


302 


1303 


GVSGFSASVLRQRRMEDELEPSLRPRTQIQGR 

ILLLTICAAGIGGTFQFGYNLSIINAPTLHIQEF 

TNETWQARTGEPLPDHLVLLM WSLIV SLYPL 

GGLFGALLAGPLAITLGRKKSLLWNNIFVVS 

AAILFGFSRKAGSFEMIMLGRLASWGVNAGV 

SMNIQPVMLPGGESAPKELRGAVAMSSAIFTA 

LGIVMGQVVGLSTTAATGLRGIAAGELEELEE 

ERAACQGCRARRPWELFQHRALRRQVTSLV 

VLGSAMELCGNDSVYAYASSVFRKAGVPEA 

KIQYAIIGTGSCELLTAVVSVSLEGALPPPAL 

WGGTPRSFALNQFTLQKKKK 


1171 


2521 


A 


9381 


2 


412 


RGPASAQEDERARTAPLERVRARGRMTTSSA 

LFPSLLPCSWSTSNKYLAEFRAGKMSLKGTTE 

TPDKRKGLAY/IQQTDDSLIHFCWKDRTSGNV 

EDDLIIFPDDCEFKRLPQCPNGRVYVLKFKAG 

SKRLFFWMQEP 


1172 


2522 


A 


9384 


20 


355 


GWNGRSTEASPAAEAPHVPHKETVKAAMGTQ 
CTHGGKVRPDPHDMLTIWHKIKLFVLCHSL 
LQLCAIMISDYLKSSIYTVEKRLGLFRPTSGLL 
ASFNEVGNTALIVLESY 


1173 


2523 


A 


9393 


430 


87 


LCQCIVPGQQK£TFSLNPSSATVRFYL*LSLQ 
QRKEDQ* IIL* YHLNKDCLFQFMS AITLYMKI* 
KIFVLFDFNIMFETPFYII*FIFLFSQNLKRTRQV 
IRPPISFSKINNGP 


1174 


2524 


A 


9397 


77 


374 


ERLEIGRLGGERGS GPASCLRVID VS GM WDQ 
RLVKLALLQLLRAFYGIKVKGVRVHRDCGTF 
ESSSTLIRVS*FGVPCNALAHFGVTHF* YILDF 
LGML 


1175 


2525 


A 


9399 


66 


397 


HES SRADRDKMDTRG STYTDADPVNKSGGT 
AKMNKWSKGKVRDKLNNLVLFDTATYDKL 
CKE VPN YKLITLA V VSERLKIPGS LARAALHE 
LLSRGLI*LVIQHIAQVIY 


1176 


2526 


A 


9408 


2 


299 


LDLTHVLSLSISLTVTILGTTFGMVIPLLDWY 
GERGYAQNGDF*DAQLDDYSFSCYSHAQVN 
GAPNSLTRAYDDP*VKISGLECQKVGALVEV 
KCLNL 


1177 


2527 


A 


9416 


2 


402 


CNFLRSSRIRVHSTPAASTMPPKVDPNEIKVV 
YLRCTGGEVRATSALAPKIGPLGLSSIKVGVD 
FV*ATGDWNVLIISVILTIRILLSHIFWPPFFCF 
DHLIAFWDLQSLIFLHVIFSLFITLLLFCFFSIF 


1178 


2528 


A 


9419 


142 


426 


TPLFDLWPRVVLSWLETVLTSLRTRRAASGPP 

ACRIMPTTVDDVLEHGGEVHFLQKQMLYLL 

ALI*DTFAPIYVGIVFLGFTPDHRCRSPGVAEL 


1179 


2529 


A 


9420 


1450 


1655 


LSSAGTKMNLN*KNYWPGASAHACNPSTLG 

GQSRCITRSGDRDHPG*HGETPSVLKIQKISRA 

WWRAP 
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NO: Of 
nucl- 
eotide 
seq- 
uence 


NO: of 
peptide 

uence 


1VJCI 

hod 


ID NO: 
in 

USSN 
09/496 
914 


r ICU 1L ICU 

beginning 
nucleotide 

location 

IvvlUlull 

correspondi 
ng to first 
amino acid 
residue of 
peptide 
seauence 


rreuicica ena 

nucleotide 

location 

rr\ rrp crvn r> rl i r> o 

Vvll ICoLKJIIUllilc 

to last amino 
acid residue 
of nentide 
sequence 


Amino acia sequence ^A— Alanine \J=cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
i — iMJicui-iiic, rv Lysine, l lcu cine, 
M=Methionine, N=Asparagine, P^Proline, 
Q=Glutamine, R=Arginine, S=Serine, 

T=TT"irPOn inp V— Vnlin** W==TVvntnnlijm 

1 1 IU WllUlb, V — V OJU1&, Vt 1 1 V LHULJIIuil, 

Y=Tyrosine 3 X=Unknown, *=Stop codon. 
/=possible nucleotide deletion, \=possible 


1180 


2530 


A 


9422 


176 


375 


HRPQTTRPDWKPRT*PQGK*GRLSSEISPASPP 
SRFSRSTKPVPPKADPPARQKLTGVLHAPLLK 
L 


1181 


2531 


A 


9436 


2 


274 


PI AASLRM YNLQP YTEENLICTAF ATMVETVP 

TARTTT HPT THTPHnVPFVP* An\ll/ATAni?r\/u 
LrVIvl IL^L/IvL* I VJLrnVJ I ^.r v £ AU VV A 1 AUIVL, V ri 

IYNGKPLPGATPLLSLQLHQLAHLG S 


1182 


2532 


A 


9442 


3 


240 

• 


VDKCSSKSIVLSEYCPHCMCSLSTDPKPFGQL 
LYPTEDYKLTFRARH 


1183 


2533 


A 


9444 


384 


3 


LKDFQPWALHDWPLFCCCTFLLFLVLECFTR 
KGCSGWAPWLSLQCQHFGRPRWADHLRSGV 

DTiPiPnA VC^TTTTT PfTfMfl A H.XJ Qn A UT * C *I T 

KiJl^rUl^ i o\ l 1 rljrl^l^l^XALjrloOAiilj'o'LL 

ERMRWKNRLNPGGRSCSEPRWHHCTPG WAT ! 
FRG 


1184 


2534 


A 


9462 


391 


655 


LSGFKSLMPKIPLQYIYVRVRTTWSFCLPLDG 
RKLMLS*YSK*LT*KYNILPEYSRMTLPPGMV 
IHTCNPSTLGGRAGWIV*AQEFET 


1185 


2535 


A 


9467 


215 


566 


RCPMWQGQASRMDPAKAKDREASTCCSLA 

W W Wu VVcL- W V KAl^lvLooOr AOrLAC W VAiv 

KKSLSLSGPVYPSEKGAGLYVF*DRVSLCHPG 
WSAWQFWLTAASNSCFSLLSSWDYRCA 


1 186 




A 




L f J 




WffD/'YI WW T > LI'V\/TyT'I> \ ,1'\r\TL r li/'MTYMO VTMl ;/"\n 

rtirV^L-rll ivlrl Y VrlKM ViNKl'l^lDNoK-r WQR 
GG*TGILTHCW*ESKLVQPLWKIVWHYQ 


1187 


2537 


A 


9469 


388 


3 


EVAPGPSQILPRRVTDGGDRPQFSLPGPRLPQ 

ool^OAlir^LoINl^lxior A-rKKv^KJVlVjJJolJl^'b 1 1 

NPASPHPEAPQEPWDSASGSVGSFSLGRGAK 
ASS*VPGKGRGPRQGSELLAETILELFLALAN 
S 


1188 


2538 


A 


9471 


124 




GRLMANPEALKILSAITQPMVEEAIAGLYRAC 
♦FYLTNNLAGMXKGLCLGS'rHOAHTIGI 


1189 


2539 


A 


9480 


584 


769 


GHVQSQHFGRPRRADHLRSGDRDHPG*HDET 
PSLLKIQKIS WAWWRAPWPATWEAEAEEW 

In. 


1190 


2540 


A 


9483 


463 


86 


VTVGLTLLLRGAPRFTAG*PPSGGGPPLAPLL 
PRQHCTLQTHRHLHPEAPVKV* KT*RLFPGLR 

nA9^PRRRPOvTP\n A A 1> If A P.CDD CUCTDCWr 1 

OAoov^ixiviVKC.IN.r V IjAAi\j\Avjo1 Kotio 1 iviilNC 
RRSRCPDTAHRRRRRGRRRNPSCVRSPRWR 


1 191 


2541 

fan / W 4 


A 

i 


9480 


i 

1 


41 1 

Til 

> 


T An AT PI SA A ATrJAVRPO AP A APQTDPDT CD 
Lirt.U/VLrV/L,t3AAA 1 UM V Ivl \JAi\Av«/i O 1 KlvK 1 

SVRVCCRAAAASNLLYSSCLQRHSERASEEG 

ERGSLSAKCCSLVLRGGCSSSNSHSFRRIT*EI 

MAAFVLLSYEQRPLKRPRLGPPDVYPPDPKQ 
KEEELTAVNVK 


1192 


2542 


A 


9497 


389 


161 


VSFLSMSSGHCIRSTRGSKMVSWSVIAKIQEI* 

CEEDEPJKMAREFLAEFN1STYVMMNIHMIVE 

KDTYSDHEEINTS 


1193 


2543 


A 


9509 


186 


1 


IAKSQ* KRWQRSG AMETLKHG W WECKL VQF 
FGKTFVNVN* S*TYVYPCDKJILLLGLYPTEM 


1194 


2544 


A 


9512 


58 


433 

« 


PLQRSKCLTLRCLRAKPWAWSQSPRACSSAL 
LKSSRSRAS SLNVOCILOSNPOGHOR I* KCiK A 

SSKGQQFRR*KEHPFMLICTLNKLRIEGT* LKI 

RRAIYDNPTANIIVEGQKLEAFPLRTGTRQ 


1195 


2545 


A 


9515 


595 


1223 


GHG APSFQTQVPRTP* AS WPWPAASES AP AP 

AGGGASLPVAAGSCAAAPHTEPGAPQHLLDC 

PCPLCLARPPRRPLPDTCYGPGSGRSASLAEPP 

LPRCSCAPLRSASAPQVS*CV*AVNLLPHNL* 

PLHLLLHD*EKAWGFLFSSASHCFQGQICLLP 

APGSGPCGATARPSRGGRAGGSRARRPIPPGP 

GTRRTPSGCQNPAASGG 
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1 beginning 
nucleotide 
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correspond i 
ng to first 
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sequence 


Predicted end 
nucleotide 
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to last amino 
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sequence 


Amino acid sequence (A—Alanine G=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
I=Iso leucine, K=Lysine, L— Leucine, 
M=Methtonine a N=Asparagine, P=Proline, 
Q^Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/=possibIe nucleotide deletion, \=possible 
nucleotide insertion 


1196 


2546 


A 


9518 


229 


468 


RSPTATPAPHAMGPGAPFARGGRPLPLLGAM 
AERVAPGWDLHTPYLPRTNSRRTPHL* *EPHA 
GYIGALFPMSGGWPGGQ 


1197 


2547 


A 


9521 


289 


448 


IAWLSGLFFPSNQANLCFLCYKLTADSRYRG 

HAMRHLTGNTSMAIRFL*ADSRFQVQRARYE 

APNWKYKYGY*IPVDMLC 


1198 


2548 


A 


9524 


204 


1 


ICNKKTTKCLSIVTLNISGPNQ*NKRHRVAEWI 
VKQEPNICHL*ETHFPFRDTYRLKEREQKKRK 
SSYS 


1199 


2549 


A 


9546 


1785 


1943 


GGRFKESKLTNAGWQRNSFFIGPPKSIPWAA 
V*QRGDGKNPGVTHLNRPVGTX 


1200 


2550 


A 


9548 


186 


1 


VNAEK£F*KIQHYFMTKSQNKLHIEHTYLKPI 
KAIYDKWTSDIMLNLQKL*AFFLRVIVRQI 


1201 


2551 


A 


9549 


591 


2 


SSVVEFPRGPRSSLPPLDSTFPCGSSPNWTGGC 

GSCPSGE+LVSPGSEQRKKYSNSNVIMHETSQ 

YHVQHLATFIMDKSEAITSVDDAIRKLVQLSS 

KEKIWTQEMLLQVNDQSLRLLDIESQEELEDF 

PLPTVQRSQTVLNQLRYPSVLLLVCQDSEQSK 

PDVHFFHCDEVEAELVHEYMESALTDCRLGK 

AMRP 


1202 


2552 


A 


9552 


428 


1 


KYGNEGHWSRQCPNPGKPIRPCPLCRGPHWK 
LDCERPPQGPLPSLPELAKTSYSDLTGLATED 
* WGPGMDAPATTIASSKTRVTLM V AGRPVFF 
LI*YRATYSALPNFSGPTQSSQVSWGIDGQV 
SKPRATPPLFCSLHTF 


1203 


2553 


A 


9568 


517 


738 


RRKFERKQKQ* RYREGKQYRQRDKMKEWG 
EKEKRRREKGEREERKMRHRERKGESGQRD 
TMENWRVERLTEKER 


1204 


2554 


A 


9573 


83 


415 


EDKRLRLVDGDSRCAGRV*IYHDGFWGTICD 
DGWDLSDAHVVCQKLGCGVAFNATVSAHFG 
EGSGPIWLDDLNCTGTESHLWQCPSRGWGQ 
HDCRHKEDAGVICSEFTALR * 


1205 


2555 


A 


9511 


64 


424 


ARGS CPTRPRTANGRM GETKDAPQML VTFK 
DVAVTFFREEWRQLVLVHRTLYR*GMLETC 
GLLDTLRHNVPQPDVVHLLYHGTQLLIVICRE 
VSHSPCAGDMRELFTREATLTPHPYNNGA 


1206 


2556 


A 


9584 


38 


476 


TLGAVLFSEVSKESSTSHSGGOLGRONRHPKL 
SNFITPSSPRLKP*TASSQKNLGQILNMFLTAV 
NPQPLSTPS WQEETKYSTKVLTGNWMEERRIC 
GLPYKHLITHHQEPPHRYU ST YDDHYNRHG 
YNPGLPPLRTWNGQKLLWL 


1207 


2557 


A 


9586 


2 


412 


LRS SPAALLRALCHT VTGTALALRS R V ATTN 
PDGCRNVLRPKYYRLCDKAESWGIALETVPT 
G VA VTS WAIMLTVLTL VCKGQDYNRRQKLP 
THILCLL*EKGIFGLTFAFIIGLDGSTGPTRFFL 
FGILFSICFS 


1208 


2558 


A 


9597 


122 


3 


IKNYWPGMVAHACNPSPLGGRGRWIA*AQK 
FADAWADAW 


1209 


2559 


A 


9611 


148 . 


558 


KSLRNVWDLLNNTWKADRFFCHSSRTSTIRK 
GDPGPTFSKMSIWTSGRTSSSYRHDEKRNIYQ 
RIRDHDLLDKRKTVTALKAGEDRAILLGLAM 
MVCSIMM*FLLGITLLRSYMQSVWTRESQCT 
LLNASITETFNC 


1210 


2560 


A 


9618 


384 


2 


SLHDMLMLAEQQQKQKWAVNTQNTAWSNA 
DSKFGQRILEKMEWSKGRGLGVQEQGGPDDI 
KVQVKNNDLGLQATINNEANWIAHQDDFNW 
LLAELNTCQRQETAD S* * * WSPKNSH VGKDS 
GELSAK 


1211 


2561 


A 


9620 


316 


610 


QKHPGGGQLGRSPQEDSRFHNKASSGVSRVR 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 



SEQID 
NO: of 
peptide 
seq- 
uence 



W 
hod 



1212 



2562 



1213 



2563 



1214 



2564 



1215 



2565 



1216 



2566 



1217 



2567 



1218 



2568 



1219 



2569 



1220 



2570 



122] 



2571 



1222 



2572 



1223 



2573 



1224 



2574 



SEQ 
ID NO: 
in 

USSN 

09/496 

914 



9623 



9624 



9634 



9636 



9637 



9655 



9658 



Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 



297 



776 



220 



391 



2008 



9669 200 



9676 



9688 



9696 



9700 



164 



43 



308 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



344 



356 



912 



426 



76 



2432 



405 



699 



562 



412 



Amino acid sequence (A=Alanine C=Cysteine, 
ENAspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=G lycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine s 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 



LGRAWWLTPVIPTLWEAKAGGSPE*D*AGRG 
GSRL* SQHFGRPRRVDHLRSAVQDQPGQHGE 
TPSLLKIQK1N*VWGRRL*SSYSEAEAGESL 



QFPVDGDYQKIEKITQLFQAQNLSLCLAMTR 
TREL*KGGGKGRHE*AWPFLKKGGYGVKAP 
AILNTSNCT*CF*ETKMLSDDPKAC VFE VS SA 
DL*NTSFGVIR 



AELSLASTACGRNTSGDSLPDYDRAPISSPLA 
TSGTILSAISCLWDLPTPVLRVGLSCQPSMSSQ 
IPRMYSTDVEAAVNSLEDLYLQAYYAYLCVG 
LYFHRDDMALEGVSRFL*ELAE 



SLSRWVRAKL*VPYNQENCLNPRGGGCSEPR 
SHYCTPAWATEKDS 



KPGNFAVSSEY*DITSGQLKTAVRG*IEMTST 
EENFGEKXHDIGFGNGFLDKT*KAQATKAKI 
DK 



CFLEDGCTQAS*AEEAAVSPSMAEEEQGSTSC 
RERRSrRFKMKNHSPDDTIKENVTISNIRTRKI 
NHLPETERNLLEHGLMYIRLNAAFCSLVAHS 
LFGFILKAT 



LHCKMGALETQTHPCSQNMLRSLQKCCCKV 

EEHHLQPVQVLQTLLHSATAGTGCRRPARPP 

PAPPTPTPWRSRQSGKQSERAS*LKGRGRYGL 

GALGGRGGRALGGSRWPPPLPGETLFSGCKH 

RRRRRGSDAAPGEEAGT 



HASARALLSPNLSPNNKMAISGGPVLGFFIIA 
VLMSAQEPWAIKEEHVIIQAEFYLNPDQSGEF 
MLDFEGEDTFHGDMAKKETVWRLE*LARLD 
NFEAQRALANIAADQAALEIMDMGSDYTLIP 

NVPPKVTVL 

iFGYAALVA 



YGGIIGYVKAGSVPSLAAGLLFGSLSGLGAYQ 
LSQDPRNV W VFL ATS GTLAGIMGMRF YHSG 
KL 



LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSA 

PGNTSLCTRDYKITQVLFPLLYTVLFFVGLITN 

GLAMRIFFQIRSKSNFIIFLKNTVISDLLMILTF 

PFKILSDAKLGTGPLRTFVCQVTSVIFYFTMYI 

SISFLGLinDRYQKTTRPFKTSNPKNLLGAKIL 

K 



KERDSSTFSAAMTTMQGMEQAMPGAGPGVP 
QLGNMAVIHSHLWKGLQEKFLKGEPKVLGV 
VQILTALMSLSMGITMMCMASNTYGSNPISV 
YIGYTIWGSVMFUSGSLSIAAGIRTTKGLVRG 
SLGMNITSS 



564 



632 



VAKMVKCCSAIGCASRCLPNSKLKGLTFHVF 
PTDENIKRKWVLAMKRLDVNAAGIWEPKKG 
DVLCSRHFKKTDFDRSAPNIKLKPGVIPSIFDS 
PYHLQGKREKLHCRKNFTLKTVPATNYNH 



RTSMGILYSEPICQAAYQNDFGQVWRWVKE 

DSSYANVQDGFNGDTPLICACRRGHVRIVSFL 

LKKECLCQPQKPERENLLALCCE 



DAWASGGELGSLFDHHVQRAVCDTRAKYRE 

GRRPRAV1CVYTINLESQYLLIQGVPAVGVMK 

ELVERFALYGAIEQYNALDEYPAEDFTEVYLI 

KFMNLQSARTAKRKMDEQSFFGGLLHVCYA 

PEreTVEETRKKLQMRKAYVVKTTENKDHY 

VTKKKLVTEHKDTEDFRQDFHSEMSGFCKA 

ALNTSAGNSNPYLPYSCELPLCYFSSK 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A* 3 Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H^Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P-Proline, 
QKJlutamine, R=Arginine, S=S erine, 
T-Threonine, V=Valine, W=Tryptophan, 
Y^Tyrosine, X^Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


1225 


2575 


A 


9710 


1 


163 


RSGCVLRMTEWETGAPAVAETPDIKLFGKWS 
TDDVHINDISLQDYIAGVRLILL 


1226 


2576 


A 


9713 


82 

i 


492 


QGLPSFLPAFGPSGSWLGPAPTLGSSCNTVDT 

ICHGYSEIRPLFYLSFCDLLLGLCWLTETLLYG 

ASVANKDIICYNLQAVGQIFYISSFLYTVNYI 

WYLYTELRMKHTQSGQSTSPLVIDYTCRVCQ 

MAFVFSSLI 


1227 


2577 


A 


9720 


3 


416 


GKWKRTQVPLLGEECADMDLARKEFLRGNG 

LAAGKMNISIDLDTNYAELVLNVGRVTLGEN 

NRKKMKDCQLRKQQNENVSRAVCALLNSGG 

GVIKAEVENKGYSYKKDGIGLDLENSFSNML 

PFVPNFLDFMQNGNYF 


1228 


2578 


A 


9723 


278 


411 


EASSSNTVASNVADKTDPHSMNSRVFIGNLN 
TLVLQKSDVEAVF 


1229 


2579 


A 


9725 


121 

i 

! 


902 


LFAMSGFENLNTDFYQTSYSIDDQSQQSYDY 

GGSGGPYSKQYAGYDYSQQGRFVPPDMMQP 

QQPYTGQIYQPTQAYTPASPQPFYGNNFEDEP 

PLLEELGINFDHIWQKTLTVLHPLKVADGSIM 

NETDLAGPMVFCLAFGATLLLAGKIQFGYVY 

G1SATGCLGMFCLLNLMSMTGVSFGCVASVL 

GYCLLPMILLSSFAVIFSLQGMVGIILTAGIIG 

WCSFSASK1FISALAMEGQQLLVAYPCALLYG 

VFALISVF 


1230 


2580 


A 


9739 


11 


247 


TFVLNMNTPKEEFQDWPIVRIAAHLPDLIVYG 
HFSPERPFMDYFDGVLMFVDISGKCKRDVCL 
MWMSNRLAWEFTCRA 


1231 


2581 


A 


9744 


37 


1100 


TPLFDF WPGFVLS WLQPLSASLRARRAASGPP 

ACRIMPTTVDDVLEHGGEFHFFQKQMFFLLA 

LLSATFAPIYVGIVFLGFTPDHRCRSPGVAELS 

LRCGWSPAEELNYTVPGPGPAGEASPRQCRR 

YEVDWNQSTFDCVDPLASLDTNRSRLPLGPC 

RDGWVYETPGSSIVTEFNLVCANSWMLDLFQ 

SSVNVGFFIGSMSIGYIADRFGRfCLCLLTTVLI 

NAAAGVLMAISPTYTWMLIFRLIQGLVSKAG 

WLIGYILITEFVGRRYRRTVGIFYQVAYTVGL 

LVLAGVAYALPHWRWLQFTVALPNFFFLLY 

YWCIPESPR\^ISQNKNAEAMRIIKHIAKiCNG 

KSLPASL 


1232 


2582 


A 


9753 


164 


517 


PGPGMQGPPPITPTSWSLPPWRAYVAAAVLC 
YINLLNYMNWFIIAGVLLDIQEVFQISDNHAG 
LLQTVFVSCLLLSAPVFGYLGDRHSRKATMS 
FGILLWSGAGLSSSFISPRYSWLF 


1233 


2583 


A 


9757 


25 


419 


LPAPWTERVRKSEGLVGTCLGDPMASPRTVT 

IVALSVALGLFFVFMGTIKLTPRLSKDAYSEM 

KRAYKSYVRALPLLKKMGINSILLRKSIGALE 

VACGIVMTLVPGRPKDVANFFLLLLVLAVLF 

FHQLV 


1234 


2584 


A 


9765 


71 


456 


RLELDWGFSLHFLPVAYLCPLSSGFEMNVQP 

CSRCGYGVYPAEKISCIDQIWHKACFHCEVC 

KMMLSVNNFVSHQKKPYCHAHNPKNNTFTS 

VYHTPLNLNVRTFPEAISGIHDQEDGEQCKSV 

FHWD 


1235 


2585 


A 


9767 


52 


559 


IRSGAMSVDKAELCGSLLTWLQTFHVPSPCA 

SPQDLSSGLAVAYVLNQIDPSWFNEAWLQGI 

SEDPGPNWKLKVTSGLLIRGQTGEEMTRDGP 

ARHMS WVMGRKRD RCLVINHLFIH S SME YSP 

CARPGHSARNNTDKNLPHTAIILVTSNTYTTI 

KINFQAGRSGSCL 


1236 


2586 


A 


9770 


352 


608 


FRGEALTVRFLTKRFIGEYASNFESIYKKHLC 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEO 
ID NO: 
in 

USSN 
09/496 
914 


1 PrpdictpH 

; beginning 
nucleotide 
location 
correspond! 

; ng to first 
amino acid 
residue of 
peptide 
sequence 


rivumcu ciiu 

nucleotide 

IVvuUUll 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acia sequence (A=A!anine c^vysteine, 
I>Aspartic Acid, E=<jlutamic Acid, 

F=Phpnvl alanine C\=f\\\itAr\t> U — TJT !rf irlino 

r — rnciiy liudniiie, u = \jiycine, n— rllsiiQine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline 3 

ll ltflm i tip I? = Aroininp» Q=^£m- ine» 
\j iu tail in ic, in. rvrginuic, O OcTulc, 

T=Threonine, V~Valine, W«=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 












LERKOLNI FTYDPrSOTOTv AKF9I TSFT J-TU/A 
DGFVIVYDISDRSSFAFAKALI 


1237 


2587 


A 


9793 


266 


515 


NILAIIYFPFPRLFLLRDSQSNPKAFALTLCHH 
QKIKNFQILPVSIDALTPPLVVCFLVSFLTHFS 
RYKPTRPVCITQFQGCS 


1238 


2588 


A 


9802 


537 

i 


967 


FT Ci AfiR^DPFAMFA A WPFTQ\rPTM7A\TTM<rxiT 

FRDCNKIAFYRRQKQWLSKKSTYRALLDSVT 
TOEDSTI<PQirNEASKVPLLAEIYGIEGNIFRLK 
INEETPLKPRFEVPDVLTSKPSTVRLISCSGDT 


1239 


2589 


A 


9805 


105 


540 


VPGDPAMVRAGAVGAHLPASGLDIFGDLKK 

MNKRQLYYQVLNFAMIVSSALMIWKGL1VLT 

GSESPIWVLSGSMEPAFHRGDLLFLTNFRED 

PTR AHFTVVFIf VPriPl^TPTVUD VTVA/T4CT^TT\ir' 
riJvrtULi V Vri\V HVJIVL^lr 1 V HKV IIS.V Hr-ft 1 J f\| t j 

DIKFLTKGDNNEGDDRGSYK 


1240 


2590 


A 


9819 


3 


305 


TDGRDPLPCAARRRGGGGECCGAGWVAEWS 
PQPLDPAMLLWMQGFVLEAVACQDNDDYLR 
YGILFEDLDCNGDGWDIIELQEGLRNWSSAF 
DPNSEEHG 


1241 


2591 


A 


9834 


841 


1209 


SPARGKSNRTDVMITAPKJS1ICKMTENLAAPEA 

T n^STTTSSQTATnQP AfNiTWTPA PTPQTVUAIDD 

GGSGGPPPCAPHDRVSSVLQCDTQAMDHKTE 
SSHSVVEFLFKRTKTPSPFHPAVRENRN 


1242 


2592 


A 


9843 


3 


JO? 


1 loCvjr A 1 brr AbLLaa A boUUrCKJbK. 1 tDRYS 

LGSSLDSGMRTPLCRICFQGPEQGELLSPCRC 

DGSVKCTHQPCLIKWrSERGCWSCELCYYKY 

HVIAISTKNPLQWQAISLTVIEKVQVAAAILGS 

LFLIASISWUWSTFSPSARWQRQDLLFQICYG 

MYGFMDVMIVAVDSEDMVQAAKEVGKRWS 

HTPP 


1243 


2593 


A 


9846 


198 


411 


W KibHHAOKJViP V MKCJ LL ATQI^TFLDTI ATR1 ? ■ ■ 

DGTHSNFILANAQVAKGFPIVYCSDGFCELAG 

FARTEVMQ 


1244 


2594 


A 


CIO A O 

9848 


1 16 


650 


PICGFLYLCSAMASESSPLLAYRLLGEEGVAL 

PANGAGGPGGASARKLSTFLGVWPTVLSMF 

SIVVFLRIGFVVGHAGLLQALAMLLVAYFILA 

LTVLSVCAIATNGAVQGGGAYC1LQHRWTG 

VWPVLPAREVMISRTLGPEVGGSIGLMFYLA 

NVCGCAVSLLGLVESVLDVFGA 


1245 

• 


2595 


A 


9849 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAE 
AMLDEPQEQAEGSLTVYVISEHSSLLPQDMM 

o I l\jr JSJ\. 1 A V VKOJMHKJkAriNUoKKJ Vv^VAQ 

AMSLTEDVLAAALADHLPEDKWSAEKRRPL 
KSSLGYEITFSLLNPDPKSHDVYWDIEGAVRR 

YVQPFLNALGAAGNFSVDSQILYYAMLGVNP 

RPnQAQQQWi nA/fiJCT Dtx\/rxrD\/ccD r pooa a 
IvTJJoAoooi ILlJmrioLrilVlJNF VeoKJLvjodAA 

SLYPVLNFLLYVPELAHSPLYTQDKDGAPVAT 

NAFHSPRWGGIMVYNVDSKTYNASVLPVRV 

EVDMVRVMEVFLAQLRLLFGIAQPQLPPKCL 

LSGPTSEGLMTWELDRLLWARSVENLATATT 

TLTSLA \ 


1246 


2596 


A 


9850 


114 


464 


PPQLGAQRVREPRHPDVRAPLRVTSPGLRSRS 
ARSLGRRPR1AMVTVGNYCEAEGPVGPAWM 
QDGLSPCFFFTLVPSTRMALGTLALVLALPCK , 
RRERPAGADSLSWGAGPRISSYV 


1247 


2597 


A 


9851 


2 


327 


FVRNKKMTRSCSAVGCSTRDTVLSRERGLSF 
HQFPTDTIQRSKWIRAVNRVDPRSKKIWIPGP 
GAILCSKHFQESDFESYGIRRKLKKGAVPSVS 
LYKVFKYSSRCTS 
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amino acid 
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nucleotide 
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of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cy stein e, 
D=Aspartic Acid, E-Glutamic Acid, 
F^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W-Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


1248 


259S 


A 


9853 


58 


444 


RVDDFVYSKGGKDAGGADVSLACRRQSIPEE 

FRGITWELIKKEGSTLGLTISGGTDKDGKPR 

VSNLRPGGLAARSDLLNIGDYIRSVNGIHLTR 

LRHDEIITLLKNVGERWLEVEYELPPPGGCP 

WT 


1249 


2599 


A 


9856 


2 


1265 


LPPPRPSRHRRGRAGTRASAAAAAGPTVSAV 

RAPVRGQDSGAGTPQGRLAGRGAHLSRVGA 

SG SG VAAGPAARHAPRRRC ADAG EAVGASC 

GRCAVALLSGVCTLVSTHVCVGSGCPGAAGT 

PMGAGDAGASAESAVTTAPQEPPARPLQAGS 

GAGPAPGRAMRSTTLLALLALVLLYLVSGAL 

VFRALEQPHEQQAQREL'GEVREKFLRAHPCV 

SDQELGLLIKEVADALGGGADPETNSTSNSSH 

SAWDLGSAFFFSGTIITTIGGGGDWHVGGGK 

ELPHGGRCRETEGSQVAPRLPASPLCPGYGN 

VAJ.RTDAGRLFCIF YAL VGIPLFGn XAG VGD 

RLGSSLRHGIGHIEAIFLKWHVPPELVRVLSA 

MLFLLIGCLLFVLTPTFVFCYMEDWSKLEAIY 

FVIVTLTTVGFGDYVA 


1250 


2600 


A 


9873 


2 


652 


FWPSPCGGIPGRAPNGASRPTMGNSASRNDF 

EWVYTDQPHTQRRKEILAKYPAIKALMRPDP 

RLKWAVLVLVLVQMLACWLVRGLAWRWLL 

FWAYAFGGCVNHSLTLAIHDISHNAAFGTGR 

AARNRWLAVFANLPEGVPYAASFKKYHVDH 

HRYLGGDGLDVDVPTRLEGWFFCTPARKLL 

WLVLQPFFYSLRPLCVHPKAVTRMEVLNTLV 

QLA 


1251 


2601 


A 


9875 


150 


1209 


PVIMPLHFSPGDIVRPSCCVSSSPKXRRNAHSR 

LESYRPDTDLSREDTGCNLQHISDRENIDDLN 

MEFNPSDHPRASTIFLSKSQTDVREKRKSLFIN 

HHPPGQIARKYSSCSTIFLDDSTVSQPNLKYTI 

KCVALAIYYHIKNRDPDGRMLLDIFDENLHPL 

SKSE VPPD YDKHNPEQKQIYRFVRTLF S AAQL 

TAECAIVTLVYLERLLTYAEIDICPANWKRIV 

LGAILLASKVWDDQAVWNVDYCQILKDITVE 

DMNELERQFLELLQFNINVPSSVYAKYYFDL 

RSL AEANNL SFPLEPLSRERAHK1E AI SRLCED 

KYKDLRRSARKRSASADNLTLPRWSPAIIS 


1252 


2602 


A 


9879 


6 


376 


KRPDSRPPAQYRAGPTRPRTRGCELLYWKAT 
KAVGIKMGSLSTANVEFCLDVFKELNSNNIG 
DNIFFSSLSLLYALSMVLLGARGETEEQLEKV 
WNSSEVCSEPRSLSCSRSGSAKLILSLYQ 


1253 


2603 


A 


9880 


180 


388 


KEQ AELL YGL YCQCDLTLS SHPSS VPAMS SC 

NFTHATFVLIGIPGLEKAHFWVGFPLLSMYVA 

AMFGNC 


1254 


2604 


A 


9881 


19 


494 


VISFQIITDTIMDSSTAHSPVFLVFPPEITASEYE 

STELSATTFSTQSPLQKLFARKMKILGTIQILF 

GIMTFSFGVIFLFTLLKPYPRFPFIFLSGYPFWG 

SVLFINSGAFLIAVKRKTTETLIILSRIMNFLSA 

LGAIAGIILLTFEFHPRSKLHL 


1255 


2605 


A 


9896 


72 


386 


RPGREQRDCFQAPPLGLGGRQTDMMHHPLT ! 
GATCVGLPNVGMCPQLSGALTFMYLQQGNQ 
EATVAPDTMAQPYASAQFAPPQNGIPGEYTA 
PHPHPAPEYTGQTT 


1256 


2606 


A 


9902 


95 


399 


SGGPAGLLHRPVLPKMGLSGLLPILVPFILLG 
DIQEPGHAEGILGKPCPKIKVECEVEEIDQCTK 
PRDCPENMKCCPFSRGKKCLDFRICVSLTLYII 
KEELE 


1257 


2607 


A 


9905 


374 


459 


EHLKSTPNRLGVVAHTCNPSTLGGRGGW 
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runiiiu miu iCL|ucni.c \r\ — /viol line v_>— v^y MCinc^ 

D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, GOlycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methtonine, N=Asparagine, P= Pro line, 
Q=Glutamine, R=Arginine, S=Serine, 
T-Threo nixie, V=Val ine, W-Tryptophan, 
Y~Tyrosine, X-Unknown, *=Stop codon, 
/=possib!e nucleotide deletion, V=possible 
nucleotide insertion 


1258 


2608 


A 


9911 


364 


1974 

i 


AGPGVPAVGGRWASGPGLGGRTLCSGPPDH 

QRRGPSCGASGDPQCVGSPHPQRARPLLARP 

GARLLPGHLPSPRPPRLPTGQPPAAAFRGPVR 

PQGGGHIHPLPTPGGRPCFAVSEGSGSALLLS 

YLGECGSSSYVTGAACISPVLRCREWFEAGLP 

WPYERGFLLHQKIALSRYATALEDTVDTSRL 

FRSRSLREFEEALFCHTKSFPISWDAYWDRND 

PLRDVDEAAVPVLCICSADDPVCGPPDHTLTT 

FT FHg7\JPYFFT T T ^T^RnnurnFT DAFPT PAWC 

HE VILE SFRALTEFFRTEERIKGLSRHRASFLG 
GRRRGGALQRREVSSSSNLEEIFNWKRSYTRL 

YYRHPERWLLRPEAFLGPLRTRAPSAEDSQR 

ERPAARSGPEMRVRYPWAAVLAPYLALSQD 

PMVKSSASGQGASGSYNHVREEMLIKAGGA 

MSRRWRQSKFRHVFGQAAKADQAYEDIRV 

SKVTWDSSFCAVNPKPLAnVEAGGGGAFIVL 

PLAK 


1259 


2609 


A 


9919 


693 




OPFICFTnF^Tr'PWfFP^^VTTnPWA'K' APR A A 

TLSKAERLRSQPGPEQGGSSYRPRTPTAAAIL 
PPRPGRSHRKRKLVSTK 


1260 


2610 


A 


9921 


455 


1082 

• 


QRSCLCSAIEKDGGDVKALYRRSQALEKLGR 
LDQAVLDLQRCVSLEPKNKVFQEALRNIGGQ 

TfiFlCVPY\4 <; ? < ?TnAK'VFriMFnTI T FlPFFVrm? 

KKQKASQNLWLAREDAGAEKIFRSNGVQLL 
QRLLDMGETDLMLAALRTLVGICSEHQSRTV 

MFDALKEGVKKGFRGKEGAIIV 


1261 


2611 


A 


9928 


1 


438 


GFRGAJEAPGAAQAPKJKKKPRPTEGGPGAGSG 
RGKDPYRGPTTXHOPKPPKDFFI ^*?T F^YFTAF 

. PTRVnUMPxAf T AFgpppPQRORRriTGATAES 

RLFYKEASPSTHFLLNLTRSSRLLAGHVSVEY 
WTREGLAWORADRPHCLYA 


1262 


2612 


A 


9931 


168 


435 


AAEMGRAGAAAVIPGLALLWAVGLGGPPPA 
PPRLPFCLQELQGRHALHTFSLERTCSYQDFL 
WADEGRLLHVGAQDLATWHTLSPLGLW 


1263 


2613 


A 


9938 


247 


488 


RMSATSVDQRPKGQGNKVSVQNGSIHQKDG 
CNDDDFEPYLRSPDNQSNSYPPMSDPYMPGY 
YAPSIGFPYSLGEAAWSOL 


1264 


2614 


A 


9941 


61 


211 j 


ESIGLTALGPRRRPWEHRWSDPrTLKMKGWG 
WLALLLG ALLOT AW A R R RODLHCG A PKAVR 
RRVRQFNIYDY 


1265 


2615 


A 


9956 


2 


522 

- "j 


FVASEVSKMPVPASWPHPPGPFLLLTLLLGLT 
EVAGEEELQM1QPEKLLLVTVGKTATLHCTV 
TSLLPVGPVLWFRGVGPGRELIYNQKEGHFP 
RVTrVSDLTKRNNMDFSIRISSITPADVGTYY 

CVKFRKGSPDHVEFKSGAGTELSVRGEYSVG 
FLSOVWWWLSSHPFMN 


1266 


2616 


A 


10002 


243 


387 


PKNNACHLLFTAVCQPRCKHGECIGPNKCKC 
HPGYAGKTCNQGRKTV 


1267 


2617 


A 


10004 


36 


707 


LPAPASTWSVARETMASSSVPPATVSAATAG 

PGPGFGFASKTKKKITJFVQQKVKVFRAADPLV 

GVFLWGVAHSINELSQVPPPVMLLPDDFKAS 

SKIKVNNHLFHRENLPSHFKFKEYCPQVFRNL 

RJJRFGIDDQDYLVSLTRNPPSESEGSDGRFLIS 

YDRTLVIKEVSSEDIADMHSNLSNYHQVRPLS 

SPILSLSSLLTYSSAJVSNRCQLGRKLIGRENP 


1268 


2618 


A 


10005 


2 


209 - 


GEGYELFVPSNGVPAVCHMVGRRPHRAVLSP 
SQDELEHSLGESAAQGAAGVVLWVSWENTR 
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TKVSLGLA 


1269 


2619 


A 

. 


10010 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHD 

LQLRNLSVADHSKTQVQKKENKSLKRDTKAI 

IDTGLKKTTQCPKLEDSEKEYVLDPKPPPLTL 

AQKLGUGPPPPPLSSDEWEKVKQRSLLQGDS 

VQPCPICKEEFELRPQVFSIRG 


1270 


2620 


A 


10011 


2 


588 


RVDDFVRPLPPGLMSRSRASIHRGSIPAMSYA 

PFRDVRGPSTHRTQYVHSPYDRPGWNPRFCII 

SGNQLXMLDEDEIHPLLIRDRRSES SRNKJLLR 

RTVSVPVEGRPHGEHEYHLGRSRRKSVPGGK 

QYSMEGAPAAPFRPSQGFLSRRLKSSIKRTKS 

QPKLDRTSSFRQILPRFRSADHDRYRGWSMW 

DEIDV 


1271 


2621 


A 


10013 


209 


363 


LPAPPNLSPRLSFGFQFPGGNDNYLTITGPSHP 
FLSGAEVSQSCRRRGGRA 


1272 


2622 


A 


10014 


7 


388 


SAVTISWKWRSVMGIQTSPALLASLGAGLVT 
LLGLAVGSYLVRRSRRPQVTLLDPNEKDLLR 
LIDKTLSARSPCKHIYLSTRIDGSLSIRPYTPVT 
SDEDQGYVDIDIKVYLKGVHPTFPEGGKMSH 


1273 


2623 


A 


10016 


1 


1339 

* 


MAARTLGRGVGRLLGSLRGLSGQPARPPCGV 

SAPRRAASGPSGSAPAVAAAAAQPGSYPALS 

AQAAREPAAFWGPLARDTLVWDTPYHTVW 

DCDFSTGKIGWFLGGQLNVSVNCLDQHVRJCS 

PESVALIWERDEPGTEVRTTYRELLETTCRLA 

NTLKRHGVHRGDRVAIYMPVSPLAVAAMLA 

CARIGAVHTVIFAGFSAESLAGRIMDAKCKVV 

ITFNQGLRGGRVVELKKIVDEAVKHCPTVQH 

VLVAHRTDNKVHMGDLDVPLEQEMAKEDP 

VCAPESMG SEDMLFMLYTSGSTGMPKGI VHT 

QAGYLLYAALTHKLVFDHQPGDIFGCVADIG 

WITGHSYVVYGPLCNGATSVLFESTPVYPNA 

GRYWETVERLKINQFYGAPTAVRLLLKYGD 

AWVKKYDRSSLRTLGSVGEPINCEAWEWLH 

RVVGDSRCTLVDTWWQT 


1274 


2624 


A 


10017 


1 


3750 


FRPQGTPRSPASHVLTMSAPDEGRRDPPKPKG 

KTLGSFFGSLPGFSSARNLVANAHSSARARPA 

ADPTGAPAAEAAQPQAQVAAHPEQTAPWTE 

KELQPSEKMVSGAKDLVCSKMSRAKDAVSS 

GVASVVDVAKGVVQGGLDTTRSALTGTKEV 

VSSGVTGAMDMAKGAVQGGLDTSKAVLTG 

TKDTVSTGLTGAVNVAKGTVQAGVDTTKTV 

LTGTKDTVITGVMGAVNLAKGTVQTGVETS 

KA VLTGTKD A VSTGLTG AVNVARG SIQTG V 

DTSKTVLTGTKDTVCSGVTGAMNVAKGTIQT 

GVDTSKTVLTGTKDTVCSGVTGAMNVAKGT 

IQTGVDTSKTVLTGTKDTVCSGVTGAMNVA 

KGTIQTGVDTTKTVLTGTKNTVCSGVTGAVN 

LAKEAIQGGLDTTKSMVMGTKDTMSTGLTG 

AANVAKGAMQTGLNTTQNIATGTKDTVCSG 

VTGAMNLARGTIQTGVDTTKIVLTGTKDTVC 

SGVTGAANVAKGAVQGGLDTTKS VLTGTKD 

AVSTGLTGAVNVAKGTVQTGVDTTKTVLTG 

TKDTVCSGVTS A VNVAKGA VQGGLDTTK S V 

V1GTKDTMSTGLTGAANVAKGAVQTGVDTA 

KTVLTGTKDTVTTGLVGAVNVAKGTVQTGM 

DTTKTVLTGTKDTIYSGVTSA VNVAKGA VQT 

GLKTTQNIATGTKNTFGSGVTSAVNVAKGAA 
QTGVDTAKTVLTGTKDTVTTGLMGAVNVAK 
GTVQTSVDTTKTVLTGTKDTVCSGVTGAAN 
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Ammo son cwiuwtPA /A=AI oninp f" 1 — f*« mtni»n 

D=Aspartic Acid, E=Glutamic Acid, 
F=*Phenylalanine, (M31ycine 3 H=Histidine s 
Msolcucinc, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=<jlutamine, R-Argininc, S=Scrine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine 1 X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














VAKGAIQGGLDTTKSVLTGTKDAVSTGLTGA" 

VKXAKGTVQTGMDTTKTVLTGTKDAVCSGV 

TGAAN VAKG A VQMG VDTAKT VLTGTKDTV 

CS G VTGAANV AKGA VQTGLKTTQNIATGTK 

NTLGSGVTGAAKVAKGAVQGGLDTTKSVLT 

GTKDAVSTGLTGAVNLAKGTVQTGVDTSKT 

VLTGTKI)TVCSGVTGAVNVAKGTVQTGVPT 

rvrv l V VJ/\TvJL'/\ VI 1 VJ V 1 UrV V IN V /VIS.VJ 1 Vy i y 

VDASKAVLMGTKDTVFSGVTGAMSMAKGA 

VQGGLDTTKTVLTGTKDAVSAGLMGSGNVA 

TGATHTGLSTFQNWLPSTPATSWGGLTSSRT 
TDNfinFOTAT ^pnFAPF^nTQTPPnvT dvrjppu 

AWEAAATTKGLATDVATFTQGAAPGREDTG 
LLATTHGPEEAPRLAMLQNELEGLGDEFHPM 
NAEEQAQLAASQPGPKVLSAEQGSYFVRLGD 

LGPSFRQRAFEHAVSHLQHGQFQARDTLAQL 
QDCFRL 


1275 


2625 


A 


10025 


124 


415 


TIT AP.K'I^FK"TPPPK'K'FTnp'MQT?QrJAitVQT>k r au 
1 UUrvfVIVJVIjIV k L-i V^/V_T\J^10iU> OivoOJVj I oivJS-rtJVl 

YKRKYSAANTKVEKKKKEKVLAPVTKPVGG 

DKNGGTRVVKLPTMPRYYPTEDVPRKLLSHG 

KKPFS 


1276 


2626 


A 


10030 


3 


507 


GGSLRFSPPRVPSCSRVFCPVPPGGCGLPSPMS 

ASRPQSPTTPWCLPRRYMKHKRDDGPEKQED 

EAVDVTPVMTCVFWMCCSMLVLLYYFYDL 

LVYVVIGIFCLASATGLYSCLAPCVRRiLPFGK 

CRIPNNSLPYFHKJIPQARMLLLALFCVAVSV 

VWGVFRNFDO 


1277 


2627 


A 


10035 


51 


869 


YSRFTWLPATMASSEVARHLLFQSHMATKT 
TCMSSQGSDDEQIKRENIRSLTMSGHVGFESL 
PDQLVNRSIQQGFCFNILCVGETGIGKSTLIDT 
-I FNrTMFFTl Y F£ SIH FPPNVK I X AOTYF.f QFSW 

PQKYRSEQHPVEPKKCTSFWKGALGKWAGIE 
SSGQSAQQPYLPINSPPHRLADVADVHLFSSV 
LSGAFGPYHT nVTVNFFKK^OTvTRnFCiFrrV*? 

KGDQEQGSWfCHGADPLRGGEM 


1278 


2628 


A 


10036 


3 


457 


RAFDVRRKKSLRPCCPRDFHAGCLTVSGPST 
VMGAVGESLSVQCRYEEKYKTFNKYWCRQP 
CLPI WH EMVFTPiGSF G WR 9110 VTTTniTPPtT)! 

TFTVTLENLTADDAGKYRCGIATILQEDGLSG 
FLPDPFFOVO VLV SS ASSTEN S VKTP 


1279 


2629 


A 


10039 


214 


435 


NDSLVPMSSWRSCARAPSSESAWRRSAATRR 
SRKCLRTKRKRWSSGKGTQMQSTLSETPRRA 
QMPCMWWYPFWG 


1280 


2630 


A 


10043 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHS 
FLRGLFGG>rrRffiEACEMYTRAANNtFKMAK 
NWSAAGNAFCQAAKLHMQLQSKHDSATSFV 
DAGNAYKKADPQGKTARHVACYLCV 


1281 


2631 


A 


10080 


620 


818 


VIYKLDSSLFSYFIYFFIFETESHFLPLMKWTG 
PIMAHC SLKILASRNSADSAFLSAGDTSLSHST 


1282 


2632 


A 


10084 


3 


1640 


SASIIIRGDICRASGEVGIAPSSRHILIGEPSAKY 

NGTAIISLVRGPGILGEVTVFWRIFPPSVGEFA 

ETSGKLTMRDEQSAVIVVIQALNDDIPEEKSF 

YEFQLTAVSEGGVLSESSSTANITVVASDSPY 

GRFAFSHEQLRVSEAQRVNITHRSSGDFGHVR 

LWYKTMSGTAEAGLDFVPAAGELLFEAGEM 

RJCSLHVEILDDDYPEGPEEFSLTITKVELQGR 

GYDFTIQENGLQIDQPPEIGNISIVRIIIMKNDN 

AEGnEFDPKYTAFEVEEDVGLIMIPVVRLHGT 
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YGYVTADFISQSSSASPGGVDYILHGSTVTFQ 

HGQNLSFINISIIDDNESEFEEPIEILLTGATGG 

AVLGRHLVSRIIIAKSDSPFGVIRFLNQSKISIA 

NPNSTMILSLVLERTGGLLGEIQVNWETVGPN 

SQEALLPQNRDIADPVSGLFYFGEGEGGVRTII 

LTIYPHEEIEVEETFIIKLHLVKGEAKLDSRAK 

DVTLTIQEFGDPNGWQFAPETLSKKTYSEPL 

ALEGPLLITFFVRRVKGTFGEIM 


1283 


2633 


A 


10088 


316 


516 


MGSKTLPAPVPIHPSLQLTNYSFLQAVNGLPT 
VPSDHLPNLYGFSALHAVHLHQWTLGYPAM 
HLXRS 


1284 


26(34 


A 


10091 


2 


569 


FVSPSRAMASALIYVSKFKSFVILVVTPLLLLP 

LVILMPAKFVRCAY VIILMAIY WCTEVIPLAV 

TSLMPVLLFPLFQILDSRQVCVQYMKDTNML 

FLGGLIVAVAVERWNLHKRIALRTLLWVGA 

KPARLMLGFMGVTALLSMWISNTATTAMMV 

PIVEAILQQMEATSAATEAGLELVDKGKAKE 

LP 


1285 


2635 


A 


10092 


290 


728 


KQSTRPDVMTLYPLHWQEEMSGESVVSSAVP 

AAATRTTSFKGTSPSSKYVKLNVGGALYYTT 

MOTLTKODTMLKAMFSGRMEVLTDSEGWIL 

IDRCGKHFGTILNYLRDGAVPLPESRREIEELL 

AEAKYYLVQGLVEECQAALQV 


1286 


2636 


A 


10100 


1 


574 


RPRGRGAWAGPGGDYSGVRRQQRRRTRISGS 

QRGSDAAGTMGCCTGRCSLICLCALQLVSAL 

ERQIFDFLGFQWAPILGNFLHIIVVILGLFGTIQ 

YRPRYIMVYTVWTALWVTWNVFIICFYLEVG 

GLSKDTDLMTFNISVHRSWWREHGPGCVRR 

VLPPSAHGMMDDYTYVSVTGCIVDFQYLEVI 

HSA 


1287 


2637 


A 


10103 


252 


376 


RSRMGDKPIWEQIGSSFIQHYYQLFDNDRTQL 
GAIYVSFQL 


1288 


2638 


A 


10107 


1 


478 


MEEEDESRGKTEESGEDRGDGPPDRDPTLSPS 

AFILRAIQQAVGSSLQGDLPNDKDGSRCHGL 

RWRRCRSPRSEPRSQESGGTDTATVLDMATD 

SFLAGLVSVLDPPDTWVPSRLDLRPGESEDM 

LELVAEVRIGDRDPIPLPVPSLLPRLRAWRTG 

KT 


1289 


2639 


A 


10113 


237 


438 


LLSRMPSTNRAGSLKDPEIAELFFKEDPEKLFT 

DLREIGHGSFGAAYFARDVRTNEWAIKKMS 

YSG 


1290 


2640 


A 


10114 


367 


856 


RGAKAKSAVLPPGPPCSSILILSPPAPLTPRSPG 

TEATRPTAMSKSLKKKSHWTSKVHESVIGRN 

PEGQLGFELKGGAENGQFPYLGEVKPGKVAY 

ESGSKLVSEELLLEVNETPVAGLTIRDVLAVI 

KHCKDPLRLKCVKQGESSGLLSVLPGGGTAR 

GAGQ 


1291 


2641 


A 


10116 


128 


591 


RTIRETERRSALSCSVLKSEPLPGLQPQASQQR 

RRRLPGRRQVQVQEGGGSGLRAWVLAMASV 

LGSGRGSGGLSSQLKCKSKRRRRRRSKRKDK 

VSILSTFLAPFKHLSPGITNTEDDDTLSTSSAE 

VKENRNVGNLAARPPPSGDRARGGATR 


1292 


2642 


A 


10121 


1 


749 


QRRRFRAGLWGGHGLTDGLRRNGGCGCSAR 

VPRVGERLRGHRCPDPLCLLLDMLFLSFHAG 

SWESWCCCCLIPADRPWDRGQHWQLEMADT 

RSVHETRFEAAVKVIQSLPKNGSFQPTNEMM 

LKFYSFYKQATEGPCKLSRPGFWDPIGRYKW 

DAWSSLGDMTKEEAMIAYVEENlKKnETMP 

MTEKVEELLRVIGPFYEI VEDKKSGRSSDITSD 



322 



WO 01/57188 



PCT/USO 1/03800 



SEO ID 
NO: of 
nucl- 
cotide 
seq- 
uence 


SFO ID 
NO: of 
DCDtide 
seq- 
uence 


hod 


ID NO: 

in 
in 

USSN 

09/496 

914 


rrcuictea 
beginning 

iiuuicuuuc 

location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lUCaUOn 

corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
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LGNVLTSTPNAKTVNGKAESSDSGAESEEEE 
AC 


1293 


2643 


A 


10124 


2 


989 


PLMSLVRVVEFVAASSAQKTPSRLENYYMVC 

KADE1CF N QL VHFLRNHKQEKHL VFFR YSSGL 

CGRG1RDSARMCSTCACVEYYGKALEVLVK 

GVKIMCIHGKMKYKRNKIFMEFRKLQSGILV 

CTDVMARGIDIPEVNWVLQYDPPSNASAFVH 

RCGRTARIGHGGSALVFLLPMEESYINFLAIN 

QKCPLQEMKPQRNTADLLPKLKSMALADRA 

VFEKGMKAFVSYVQAYAKHECNLIFRLKDL 

DFASLARGFALLRMPKMPELRGKQFPDFVPV 

DVNTDTIPFKDKIREKQRQKLLEQQRREKTEN 

EGRRKFIKNKAWSKQKAKKK 


1794 




A 


4 


Q1 

i 


1042 


V I M YKDCIESTGDYFLLCDAEGP WGIILESLA 

ILGIWTILLLUVFLFLMRKIQDCSQWNVLPTQ 

LLFLLSVLGLFGLAFAFIIELNQQTAPVRYFLF 

GVLFALCFSCLLAHASNLVKLVRGCVSFSWT 

TILC1AIGCSLLQIIIATEYVTLIMTRGMMFVN 

MTPCQLNVDFVVLLVYVLFLMALTFFVSKAT 

FCGPCENWKQHGRLIFITVLFSinWWWISML 

LRGNPQFQRQPQWDDPWCIALVTNAWVFL 

LLYIVPELC1LYRSCRQECPLQGNACPVTAYQ 

HSFQVENQELSRDKWKVLLNSDFLSHSGA 


1295 


2645 


A 


10133 


376 


518 


RPRWTHNSQWCFLPQDHPGWLPGQSGAPG 
GRGAPRQEGPGSSWRQV 


1296 


2646 


A 
/A 




■a 
j 




EWSLDPFMGIMSGQVGDLSPSQEKSLAQFRE 

NIQDVLSALPNPDDYFLLRWLQARSFDLQKS 

EDMLRKHMEFRKQQDLANILAWQPPEVVRL 

YNANGICGHDGEGSPVWYHIVGSQDPKGLLL 

oAsK^bLLRDbrKSCELLLRECELQSQKLGKR 

VCICIIAirOLEGLGLRDLWKPGIELLQE 


1297 


2647 


A 


10138 


48 


407 


MVSSCCGSVCSDQGCGQDLCQETCCRPSCCE 
TTCCKTTCCRPSCCVSSCCRPQCCQSVCCQPT 
CSRPSCCQTTCCRTTCYRPSCCVSSCCRPQCC 
yr VtAA^r I CCKrbCCblTCCHPXCC 


1298 


2648 


A 


10156 


94 


453 


GGNRKSAEMFSQVPRTPASGCYYLNSMTPEG 
QEMYLRFDQTTRRSPYRMSRILARHQLVTKI 
QQEIEAKEACDWLRAAGFPQYAQLYEDSQFP 
UN i v A V JSJNJJrLUr LJbfvULO bl Lv_kKL1N I 


1299 


2649 


A 


10161 


1 


393 


PRFSELVDGRGRVSARFGGSPSICAATVRSQPT 

ASAQLENMEEAPKRVSLALQLPEHGSKDIGN 

VPGNCSENPCQNGGTCVPGADAHSCDCGPGF 

KGRRCELAOKVSRPCTRLFSETKAFPVWEGG 
VCHHV 


1300 


2650 


A 


10162 


98 


391 


AKIASLERIMPANYTCTRPDGDNTDFRYFIYA 
VTYTGILGPGLIGNILALWVFYGYMKETKRA 
VIFMINLAIADLLQVLSLPLRIFYYLKHDWPF 
VPV 


1301 


2651 


A 


10165 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAF1SSHGTE 
KOLOCMPMEGRGRASSSI^nT OHTf r.FPkrnTr; 

EKHVPGVGSARHSPQASAGGSPWQRGKAQt 

RWT.GKPDPGRKRRRGSPQEEGGLRVSAAAR . 

LLCSGANRCKVLVRQNS1TNTQQPAVHPSTP 

PSRPLPQAGRCLVAPLRPHPDWVAAKTLAKA , 

LRAPGKPWRLAAPSPLGDLGAPGLPGPSTAP 

RTLSVEEPGVECNQLCLYADVTDPVLCLGQK 

DPGVEGKHCEKEKISSSKELKHVHAKSEPSKP 

ARRLSESLFIVVDENKNESKIEREHKRRTSTPV 

IMEGVQEETDTRDVKRQVERSEICTEEPQKQ 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H^Histidine, 
I=IsoIeucine, fC=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q-G!utam in e, R=Arginine, S=Serine, 
T=Threonine a V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














KSTLKNEKHLKKDDSETPHLKSLLKKEVKSS 

KEKPEREKTPSEDKLSVKHKYKGDCMHKTG 

DETELHSSEKGLKVEENIQKQSQQTKLSSDDK 

TERKSKHRNERKLSVLGICDGKPVSEYIIKTDE 

NVRKENNKKERRLSAEKTKAEHKSRRSSDSK 

IQKDSLGSKQHGITLQRRSESYSEDKCDMDST 

NMDSNLKPEEVVHKEKRRTKSLLEEKLVLKS 

KSKTQGKQVKVVETELQEGATKQATTPKPD 

KJEKNTEENDSEKQRKSKVEDKPFEETGVEPV 

LETASSSAHSTQKDSSHRAKLPLAKEKYKSD 

KX)STSTRLERKLSDGHKSRSLKiJSSKi)IKXKD 

ENKSDDKDGKEVDSSHEKARGNSSLMEKKL 

SRRLCENRRGSLSQEMAKGEEKLAANTLSTP 

SGSSLQRPKKSGDMTLIPEQEPMEIDSEPGVE 

NVFEVSKTQDNRNNNSHQDIDSENMKQKTS 

ATVQKDELRTCTADSKATAPAYKPGRGTGV 

NSNSEKHADHRSTLTKKMHIQSAVSKMNPGE 

KEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPS 

LSSVTVVPLRESYDPDVIPLFDKRTVLEGSTA 

STSPADHSALPNQSLTVRESEVLKTSDSKEGG 

EGFTVDTPAKASITSKRHIPEAHQATLLDGKQ 

GKVIMPLGSKLTGVIVENENITKEGGLVDMA 1 

KKENDLNAEPNLKQTIKATVENGKKDGIAVD 

HVVGLNTEKYAETVKLKHKRSPGKVKDISID 

VERRNENSEVDTSAGSGSAPSVLHQRNGQTE 

DVATGPRRAEKTSVATSTEGKDKDVTLSPVK 

AGPATTTSSETRQSEVALPCTSIEADEGLIIGT 

HSRNNPLHVGAEASECTVFAAAEEGGAWTE 

GFAESETFLTSTKEGESGECAVAESEDRAADL 

LAVHAVKIEANVNSVVTEEKDDAVTSAGSEE 

KCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEG 

TVTCTGAEGRSDNFVICSVTGAGPREERMVT 

GAGWLGDNDAPPGTSASQEGDGSVNDGTE 

GESAVTSTGITEDGEGPASCTGSEDSSEGFAIS 

SESEENGESAMDSTVAKEGTNVPLVAAGPCD 

DEGIVTSTGAKEEDEEGEDWTSTGRGNEIGH 

ASTCTGLGEESEGVLICESAEGDSQIGTWEH 

VEAEAGAAIMNANENNVDSMSGTEKGSKDT 

DICSSAKGIVESSVTSAVSGKDEVTPVPGGCE 

GPMTSAASDQSDSQLEKVEDTTISTGLVGGS 

YDVLVSGEVPECEVAHTSPSEKEDEDIITSVE 

NEECDGLMATTASGDITNQNSLAGGKNQGK 

VLIISTSTTNDYTPQVSAITDVEGGLSDALRTE 

ENMEGTRVTTEEFEAPMPSAVSGDDSQLTAS 

RSEEKDECAMISTSIGEEFELPISSATTIKCAES 

LQPVAAAVEERATGPVLISTADFEGPMPSAPP 

EAESPLASTSKEEKDECALISTSIAEECEASVS 

GV WESENERAGTVMEEKDG SGIISTS SVEDC 

EGPVS S A VPQEEGDPS VTPAEEMGDTAMISTS 

TSEGCEAVMIGAVLQDEDRLTITRVEDLSDA 

A1ISTSTAECMPISASIDRHEENQLTADNPEGN 

GDLSATEVSKHKVPMPSLIAENNCRCPGPVR 

GGKEPGPVLAVSTEEGHNGPSVHKPSAGQGH 

PSAVCAEKEEKHGKECPEIGPFAGRGQKESTL 

HLINAEEKNVLLNSLQKEDKSPETGTAGGSST 

ASYSAGRGLEGNANSPAHLRGPEQTSGQTAIC 

D SS VS SIRYL AAVNTG A1KADDMPPVQGTV A 

EHSFLPAEQQGSEDNLKTSTTKCITGQESKIAP 
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Amino acid scniiencp /A=Alantnr f"*=f\/ct^in#* 

D=Aspartic Acid, E=Glutamic Acid, 
F=Phenyiaianine, G=GIycine, H=Histidine, 
I=Iso leucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V=Valinc, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possib!e 
nucleotide insertion 














SHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVS 

SEENVCD1GNEESPLNVLGGLKLKANLKMEA 

YVPSEEEKNGEILAPPESLCGGKPSGIAELQRE 

PLLVNESLNVENSGFRTNEEIHSESYNKGEISS 

GRKDNAEAISGHSVEADPKEVEEEERHMPKR 

KRKQHYLSSEDEPDDNPDVLDSRIETAQRQC 

PETEPHATKEENSRDLEELPKTSSETNSTTSRV 

MEEKDEYSSSETTGEKPEONDDDT1KS OE 


1302 


2652 


A 


10167 


321 


842 


EPSLFPFLRPSPARPPPRPPAPFPSPELAGPEPH 

FVFYFFLSYVHPPKELAKYEYMEEQVILTEKG 

NSTVAGRGTSVRCLSPSPRPLPPLLPLLADLLE 

DGFGEHPFYHCLVAEVPKEHWTPEGNPSPFP 

EARETKCYVRSSVGCVEPLTTQAEVTENLDR 

KNSOOVFKLLKKK 


1303 


2653 


A 


10171 


206 


429 


NMILLKKRRLLINSLGEGTINGLLDELLETNV 

LSQEDTE1VKCENVTVIDKARDLLDSV1RKGA 
RACEICITYI 


1304 


2654 


A 


10184 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGF 
YHEAVVLFTOALKTNPODHRr FGNR^FPl-rFlJ 

LGQPAWALADAQVALTLRPGWPRGLFRLGK 
ALMGLQRFREAAAVFQETLRGGSQPDAAREL 
RSCLLHLTLQGQRGGICAPPLSPGALQPLPHA 
ELAPSGLPSLRCPRSTALRSPGLSPLLH 


1305 


2655 


A 


10194 


2 


394 


TDLLGRRFRVDGAAMAAPFrfRT?<sftAT 

SDFLTPPVGGAPWAVATTWMYPPPPPPPHR 
DFISVTLSFGESYDNSKSWRRRSCWRKWKQL 
SRLORNMILFLLAFLLFCGLLFYINLADHWKn ' 
IRNTCT 


1306 


2656 


A 


10195 


1 


410 


IPGSTISLEGPLSKWTNVMKGWQYRWFVLDYl 














NAGLLSY Y ! SKiJKJWN4RGSRRGCVRLKG7tVI 

GIDDEDDSTFTITVDQKTFHFQARDADEREK 
WIHALEETILRHTLOLOVRVFT WFPDS SLVG A 
FFFWLVSGFFFK 


1307 


2657 


A 


10205 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAM 
DSVPLISPLDISQLQPPLPDQWIKTQTEYQLS 
SPDQQNYTKSR 


1308 


2658 


A 


10214 


2 


453 

■* 


ECGGIROPG PGPPP AL A S A P A ATMNP Vfi O^P^ 

AAANYLLCTNCRKVLRKDKRIRVSQPLTRGP 

SAFIPEKEWQANTVDERTNFLVEEYSTSGRL 

DNITQVMSLHTOYLESFLRSOFYMLRMDGPL 

PLPYRHYIAIMAAARHQCSYLINM 


1309 


2659 


A 


10233 


45 


421 


RGWPEQQSTGRPRDVARQPRCQKEEGRRLRP 

RALESRTFQGSERSRWGPPLESTKENVQCGH 

RPAFPNSSWLPFHERLQVQNGECPWQVSIQM 

SRKHLCGGSILHWWWVLTAAHCFRRTLLDM 
AV 


1310 


2660 


A 


10241 


243 


442 


AFOLFNAKCESAFLSKRNPLORNWTVLYRRK 

HKKGQS AEIQKKRTRRAFKFQRAITG AS LADI 
MAX 


1311 


2661 


A 


10261 


751 


176 


LPGADYGGGHLSLRLFHLLLTSAAWVPDESQ 

VTLNSAICVLSTVLIMEFPDLGKHCSEKTCKQ 

LDFLPVKCDACKQDFCKJDHFPYAAHKCPFAF 

QKDVHVPVCPLCNTP1PVKKGQIPDVWGDHI 

DRDCDSHPGKKKFiQFTYRCSKEGCKKKEML 

QMVCAQCHGNFCIQHRHPLDHSCRHGSRPTI 

KAG 


1312 


2662 


A 


10270 


3 


669 


STSSDEGSPSASTPMINKTGFKFSAEKPVIEVP 
SM TI LDKKDG EQ AKAL FEK VRXPRAHVED SD 
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ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
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sequence 


Amino acid sequence (A = Alanine C = Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L=Leucine, 
M-Methionine, N— Asparagine, P=Proline, 
Q^lutamine, R^Arginine, S=Serine, 
TMThreonine, V=VaIine s W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














LIYKLYVVQTVIKTAKFIFILCYTANFVNAISF 
EHVCKPKVEHLIGYEVFECTHNMAYMLKKL 
LISYISIICVYGFICLYTLFWLFRIPLKEYSFEKV 
REESSFSDIPDVKNDFAFLLHMVDQYDQLYS 
KRFG VFLSEVS ENKLREISLNHE WTFEKL 


1313 


2663 


A 


10287 


1221 

i 


266 


GAHRVLSPAQGAQPRLRSAASVEVSMVGQR 

VLLLVAFLLSGVLLSEAAKILTISTLGGSHYLL 

LDRVSQILQEHGHNVTMLHQSGKFLIPDIKEE 

EKSYQVIRWFSPEDHQKRIKKHFDSYIETALD 

GRKESEALVKLMEIFGTQCSYLLSRKDIMDSL 

KNENYDL VF V EAFDFCSFLIAEKL VKPF VAIL 

PTTFGSLDFGLPSPLSYVPVFPSLLTDHMDFW 

GRVKNFLMFFSFSRSQWDMQSTFDNTIKEHF 

PEGSRPVLSHLLLKAELWFVNSDCAFDFARPL 

LPNTVYIGGLMEKPIKPVPQVSEPSAFSLGFT 


1314 


2664 


A 


10288 


536 


1890 

• 


NVQLAKFSSTLVFFFSCDADPSALAKYVLAL 

VKKDKSEKELKALCIDQLDVFLQKETQIFVEK 

LFDAVNTKSYLPPPEQPSSGSLKVEFFPPQEK 

DIKKEEITKEEEREKKFSRRLNHSPPQSSSRYR 

ENRSRDERKKDDRSRKRDYDRNPPRRDSYRD 

RYNRRRGRSRSYSRSRSRSWSKERLRERDRD 

RSRTRSRSRTRSRERDLVKPKYDLDRTDPLEN 

NYTPVSSVPSISSGHYPVPTLSSTITVIAPTHHG 

NNTTESWSEFHEDQVDHNSYVRPPMPKKRC 

RDYDEKGFCMRGDMCPFDHGSDPVVVEDVN 

LPGMQPFPAQPPWEGPPPPGLPPPPPILTPPPV 

NLRPPVPPPGPLPPSLPPVTGPPPPLPPLQPSG 

MDAPPNSATSSVPTVVTTGIHHQPPPAPPSLFT 

ADTYDTDGYNPEAPSITNTSRPMYRHRVHPR 

AKLG 


1315 


2665 


A 


10293 


447 


1331 


SHPLLSCPEKVSAKLRAAAEAAAEFRRTRGA 

GSRGICAGLRSVAPGPEPLKQEEGRREWGSSI 

GTPSPCGSAQAAAAAAAEEATEKJPALRPA1X 

WALLALWLCCATPAHALQCRDGYEPCVNEG 

MCVTYHNGTGYCKCPEGFLGEYCQHRDPCE 

KNRCONGGTCVAOAMLGKATCRCASGFTGE 

DCQYSTSHPCFVSRPCLNGGTCHMLSRDTYE 

CTCQVGFTGRNPKCPGGNLNYQFNGIIVVYS 

GGSVPPSGTKTSKPAEHNAMGTGSKNFASGT 

LWVMVSGATSTSTSTL 


1316 


2666 


A 


10294 


118 


572 


SLSMESNHKSGDGLSGTQKEAALRALVQRTG 
YSLVQENGQRKYGGPPPGWDAAPPERGCEIFI 
GKLPRDLFEDELIPLCEKJGKIYEMRMMMDF 
NGNNRGYAFVTFSNKVEAKNAIKQLNNYEIR 
NGRLLG VC AS VDNCRLFVGGIPKTKK 


1317 


2667 


A 


10301 


158 


1956 


LLKSCGVLLSGVCIPCEGKGPTVLVIQTAVPQ 

DRPTKSSMRSAAKPWNPAIRAGGHGPDRVRP 

LPAASSGMKSSKSSTSLAFESRLSRLKRASSE 

DTLNKPGSTAASGVVRLKKTATAGAISELTES 

RLRSGTGAFTTTKRTGIPAPREFSVTVSRERSV 

PRGPSNPRKSVSSPTSSNTPTPTKHLRTPSTKP 

KQENEGGEKAALESQVRELLAEAKAKDSEIN 

RLRSELKXYKEKRTLNAEGTDALGPNVDGTS 

VSPGDTEPMIRAI.EEKNKNFQKELSDLEEENR 

VLKEKLIYLEHSPNSEGAASHTGDSSCPTSITQ 

ESSFGSPTGNQLSSDIDEYKKNIHGNALRTSG 

SSSSDVTKASLSPDASDFEHITAETPSRPLSSTS 

NPFKSSKCSTAGSSPNSVSELSLASLTEKIQKM 

EENHHSTAEELQATLQELSDQQQMVQELTAE 
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location 
corresponding 
to last amino 
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Amino aciu sequence ^a— Alanine c^cysteme, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
J=Isoleucine 3 K=Lysine, L=Leucine, 
M=Methionine, N=Asparaginc, P= Proline, 

fy — (. Ii it q m in DsA rntnin* O— O ^ 

v^^Jiuiiiiiiinc, i\.~Arginine, o~oennG t 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, \=possib!e 
nucleotide insertion 














NEKLVDEKTILETSFHQHRERAEQLSQENEKL 

QGRPEREKLLNIQQQLTC SLRKVEEENQGAX 

EMIKiU,K£ENEKiNEFLELE]UiNNNMMAKTL 

EECRVTLEGLKMENGSLKSHLQG 


1318 


2668 


A 


10303 


333 


879 


GECFIMAAVVQQNDLVFEFASNVMEDERQL " 
GDPAIFPAVIVEHVPGADILNSYAGLACVEEP 

INUiVU 1 COOL,U V J\C,Ilii^llULJL/U\JLfl ILL V EfAoL-M : 

DGDETIETIEAAEALLNMDSPGPMLDEKRINN 
NIFSSPEDDMVVAPVTHVSVTLDGIPEVMETQ 
QVQEKYADSPGASSPEQPKRKKK 


1319 


2669 


A 


10322 


169 


654 


MEVRMSGSVAVTRAIAVPGLLLLLIIATALSL 

t ifiAifQT paqwi p a pcr.Trnc Ar»PTT\n HAD 
LlUnKoLrAov V -LtAPoVj lCl^oAlX* 1 1 VL*UAK 

LPRTLAGLLAGGALGLAGALMQTLTRNPLAD 
PGLLGVNAGASFAJVLGAALFGYSSAQEQLA 
MAFAGALVASLIVAFTGSQGGGQLSPVRLTL 
AGVXL 


1320 


2670 


A 
f\ 




4.41 


z 


ISJVLENy V A V V ILrtjui^ I Lkj At LCHLtL AAhO YKV 

AVVDIQSDKAANVAQEINAEYGESMAYGFG 
ADATSEQSVLALSRGVDEIFGRVDLLVYSAGI 
AKAAFISDFQLGDFDRSLQVNLVGYFLCARE 
FSRLMIRDGIQGRIIQINSKSDE 


1321 


2671 


A 


ir>33? 


1 
1 




DUDTA /*"JD/"lCTrCCDTT\C AOADA ADA UDPCVTV 

KlUtvl AOrvjol looKll^oAoAJ^AAiCAMrCt.Y i I 

AKLTSDCSRPSLQWYTRAQSKMRRPRLLLKD 
ILKCTLLVFGVRILYILKLNYTTEECDMKNMH 
YVDPDHVKRAQKYAQQVLQKESPPKFAKTS 


1322 


2672 


A 


10333 


25 


423 


EPSNGPVVYSALGNEDDEILLLGKDIIGTFAAS 
ERKMRAHQVLTFLLLFVTTSGASENASTSRGC 
GLDLLPQNVYLCDLDAIWG1VVEAVAGAGA 














T TTT T T IV 4 T TT T P,PT PFTKTFirPKryqPAUT upi H , 

LGTLG 


1323 


2673 


A 


10334 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAH 
QVLTFLLLFVITSVASENASTSRGCGLDLLPQ 
YVSLCDLDAIWGIWEAAAGAGALITLLLMLI 
LLVRLPFFKEKEKKSPVGLHFLFLLGTLGP 


1324 


2674 


A 

t 


1 0336 


1 
j 




CT?T r , l?PPX/fr»QU r TVCVTV>lCDKTVr i CnXjtD"CDT ncu 
CfKifL-r r L/MV^o M Y o I IV1 or INKl^oLrMKxKLvjbfcr 

NSVTHHEVKCQGKPLAGIYRKREEKRNAGN 

AVRSAMKSEEQKIKDARKGPLVPFPNQKSEA 

AEPPKTPPSSCDSTNAAIAKQALKKPIKGKQA 

PRKKAQGKTQQNRKLTDFYPVRRSSRKSKAE 

LQSEERKRIDEUESGKEEGMKIDLIDGKGRG 

VIATKQFSRGDFWEYHGDLIEITDAKKREAL 

YAQDPSTGCYMYYFQYLSKTYCVDATRETN 

RLGRLINHSKCGNCQTKLHDIDGVPHLILIAS 

RDIAAGEELLYDYGDRSKASIEAHPWLKH 


1325 




A 


1 H33K 


■j 


o /u 


d/"iQttc fed v rwf\r^i> ATAr.pDr.uDD o\ ^tp\ui 
ruo 1 IoCocXisAj i V^ivA 1 AUoKLrKKr rM I LWL 

RGVTATFGRPAEWPGYLSHLCGRSAAMDLG 

PMRKSYRGDREAFEETHLTSLDPVKQFAAWF 

EEAVOCPDIGEANAMCLATCTRDGKPSARML 

LLKGFGKDGFRFFTNFESRKGKELDSNPFASL 

VFYWEPLNRQVRVEGPVKKLPEEEAECYFHS 

RPKS SQIGAV VSHQSS VIPDREYLRKKNEELE 

QLYQDQEVPKPKSWGGYVLYPQVMEFWQG 

QTNRLHDRIVFRRGLPTGDSPLGPMTHRGEE 

DWLYERLAP 


1326 


2676 


A 


10344 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPV 
LLASLGVGLV1LLGLAVGSYLVRRSRRPQVT 
LLDPNEKYLLRLLDKTTVSHNTKRFRFALPTA 
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to last amino 
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Amino acid sequence (A^Alaninc C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=PhenyIalanine, G=Glycine, H=Histidine, 
I=lso!eucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T^hreonine, V= Valine, W=Tryptophan, 
Y-Tyrosine, X=Unkno\vn, *=Stop codon, 
/^possible nucleotide deletion, \=possib!e 
nucleotide insertion 














HHTLGLPVGKHIYLSTRIDGSLVIRPYTPVTSD 

EDQGYVDLVIKVYLKGVHPKFPEGGKMSQY 

LDSLKVGDVVEFRGPSGLLTYTGKGHFNIQP 

NKKSPPEPRVAKKLGMIAGGTGITPMLQLIRA 

1LKVPEDPTQCFLLFANQTEKDIELREDLEELQ 

ARYPNRFKLWFTLDHPPKDWAYSKGFVTAD 

MIRJEHLPAPGDDVLVLLCGPPPMVQLACHPN 

LDKLGYSQKMRFTY 


1327 


2677 


A 


10345 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRR 

RYHRLSDMSMLAERRRKQKWAVDPQNTAW 

SNDDSKf GQRMLEKMGWSKGKGLGAQEQG 

ATDFHKVQVK>TNHLGLGATTNNEDNWIAHQ 

DDFNQLLAELNTCHGQETTDSSDKKEKKSFS 

LEEKSKISKNRVHYMKFTKGKDLSSRSKTDL 

DCIFGKRQSKKTPEGDASPSTPEENETTTTSAF 

TIQEYFAKRMAALKNKPQVPVPGSDISETQVE 

RKRGKJCRNKEATGKDVESYLQPKAKRHTEG 

KPERAEAQERVAKKKSAPAEEQLRGPCWDQ 

SSKASAQDAGDHVQPA 


1328 


2678 


A 


10346 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGI 
CRMAFNGCCPDCKVPGDDCPLVWGQCSHCF 
HMHCILKWLHAQQVQQHCPMCRQEWKFKE 


1329 


2679 


A 


10351 


3 


964 


OMEPGNDTOISEFLLLGFSOEPGLOPFLFGLFL 

SMYLVTVLGNLLIILATISDSHLHTPMYFFLSN 

LSFADICVTSTTIPKMLMN1QTQNKVTTYIACL 

MQMYFFILFAGFENFLLSVMAYDRFVAICHP 

LHYMVIMNPHLCGLLVLASWTMSALYSLLQI 

LMVVRLSFCTALEIPHFFCELNQVIQLACSDSF 

LNHMVIYFTVALLGGGPLTGILYSYSKIISSIH 

AISSAQGKYKAFSTCASHLSVVSLFYGAILGV 

YLSSAATRNSHSSATASVMYTVVTPMLNPFI 

YSLRNKDIKRALGIHLLWGTMKGQFFKKCP 


1330 


2680 


A 


10352 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERV 

TEHGTPKPFRKFDSVAFGESQSEDEQFENDLE 

TDPPNWQQLVSREVLLGLKPCEIKRQEVINEL 

FYTERAHVRTLKVLDQVFYQRVSREGILSPSE 

LRKIFSNLEDILQLHIGLNEQMKAVRKRNETS 

VIDQIGEDLLTWFSGPGEEKLKHAAATFCSNQ 

PFALEMIKSRQKKDSRFQTFVQDAESNPLCRR 

LQLKDIIPTQMQRLTKYPLLLDNI ATYTE WPT 

EREKVKKAADHCRQILNYVNQAVKEAENKQ 

RLED YQRRLDTS SLKL SE YPN VEELRNLDLTK 

RKMiHEGPLVWKVNRDKTIDLYTLLLEDILV 

LLQKQDDRLVLRCHSKILASTADSKHTFSPVI 

KLSTVLVRQVATDNKALFVISMSDNGAQIYE 

LVAQTVSEKTVWQDLICRMAASVKEQSTKPI 

PLPQSTPGEGDNDEEDPSKLKEEQHGISVTGL 

QSPDRDLGLESTLISSKPQSHSLSTSGKSEVRD 

LFVAERQFAKEQHTDGTLKEVGEDYQIAIPDS 

I-ITPVSEERWALDALRNLGLLKQLI/VQQLGLT 

EKSVQEDWQHFPRYRTASQGPQTDSVIQNSE 

NIKAYHSGEGHMPFRTGTGDIATCYSPRTSTE 

SFAPRDSVGLAPQDSQASNILVMDHMIMTPE 

MPTMEPE GGLDD SGEHFFD ARE AHSDENPSE 

GDGAVNKEEKDVNLRISGNYLILDGYDPVQE 

SSTDEEVASSLTLQPMTGIPAVESTHQQQHSP 

QNTHSDGAISPFTPEFLVQQRWGAMEYSCFEI 

QSPSSCADSQSQIMEYIHKIEADLEHLKKVEE 

SYTILCQRLAGSALTDKHSDKS 
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D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
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/=possible nucleotide deletion, \=possible 
nucleotide insertion 


1331 


2681 


A 


10353 

* 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEG 

AAGQQPTAPDJCSKETNKTDNTEAPVTKIELLP 

SYSTATLIDEPTEVDDPWNLPTLQDSGIKWSE 

RDTKGKILCFFQGIGRLILLLGFLYFFVCSLDIL 

SSAFQLVGGKMAGQFFSNSSIMSNPLLGLVIG 

VLVTVLVQSSSTSTSIVVSMVSSSLLTVRAAIP 

IIMGANIGTS1TNTIVALMQVGDRSEFRRAFA 

GATVHDFFNWLSVLVLLPVEVATHYLE1ITQL 

IVESFHFKNGEDAPDLLKVITKPFTKL1VQLDK 

KV1SQIAMNDEKAKNKSLVKJWCKTFTNKTQ 

INVTVPSTANCTSPSLCWTDGIQNWTMKNVT 

YKJEN1AKCQHIFVNFHLPDLAVGTILL1LSLLV 

I Cnc*\ I \/f T\/v T I no\i\ v rzr\\r a 'Turns' ir r T*TKT r rT\r , T\ 
LUUL-IjIMI VI^LAjoVL.JvLiQVA1 VlivKljlN 1 DrP 

FPFAWLTGYLAILVGAGMTFIVQSSSVFTSAL 

TPUGIGVITIERAYPLTLGSNIGTTTTAILAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFT 

RLPIRMAKGLGNISAKYRWFAVFYLIIFFFLIP 

LTVFGLSLAGWRVLVGVGVPWFIIILVLCLR 

LLQSRCPRVLPKKLQNWNFLPLWMRSLKPW 

DAWSKFTGCFQMRCCCCCRVCCRACCLLC 

GCPKCCRCSKCCEDLEEAQEGQDVPVKAPET 

FDNITISREAQGEVPASD SKXECTAL 


1332 


2682 


A 


10354 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPR 

GSQGKLRRVLVPMSVKPSWGPGPSEGVTAVP 

TSDLGEIHNWTELLDLFNHTLSECHVELSQST 

KRWLFALYLAMFVVGLVENLLVICVNWRG 

SGRAGLMNLYILNMAIADLGIVLSLPVWMLE 

V 1 LUi 1 WLWOorbtKf lHYr Yr VNMYSS1FF 

LVCLSVDRYVTLTSASPSWQRYQHRVRRAM 

CAGIWVLSAIIPLPEWHIQLVEGPEPMCLFM 
- A PFF.T YSTW ALA VAT .STTTT .HFI J PFPT 1TVFM 

VLTACRLRQPGQPKSRRHCLLLCAYVAVFV 
MCWLPYHVTLLLLTLHGTHISLHCHLVHLLY 
FFYDVIDCFSMLHCVINPILYNFLSPHFRGRLL 
NAWHYLPKDQTKAGTCASSSSCSTQHSinT 

KGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 
TQPLTPS 


1333 


2683 


A 


10358 


2 

a^ 


884 

out 


A A d A C\ A pv/^D CD A C t?T> A CD A C DT) A \7 A 1^ A/~< rr\ 

AUAUuKEr Ab UKAo KAJt r r A V AMOQND 
LMGTAEDFADQFLRVTKQYLPHVARLCLIST 
FLEDGIRMWFQWSEQRDYIDTTWNCGYLLA 
S SFVFLNLLGQLTGCVL VLSRNFVQ YACFGLF 
GIIALQTIAYSILWDLKFLMRNLALGGGLLLL 
LAESRSEGKSMFAGVPTMRESSPKQYMQLGG 
RVLLVLMFMTLLHFDASFFSIVQNrVGTALMI 
LVAIGFKTKLAALTLWWLFAINVYFNAFWT 

IPVYKPMHDFLKYDFFQTMSVIGGLLLWAL 
GPG GVSMDEKKKE W 


1334 

. 


2684 


A 


10367 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFP 
ELPLPHWGQESAKRRSARRFLIMSELTKELM 
ELVWGTKSSPGLSDTIFCRWTQGFVFSESEGS 
ALEQFEGGPCAVIAPVOAFLLKKLLFSSEKSS\ i 

WRDCSQEEQKELLCHTLCDILESACCDHSGS * 

YCLVSWLRGKTTEETASISGSPAESSCQVEHS 

SALAVEELGFERFHALIQKRSFRSLPELKDAV 

LDQYSMWGNKFGVLLFLYSVLLTKGIENIKN 

EIEDASEPLIDPVYGHGSQSLINLLLTGHAVSN 

VWDGDRECSGMKJLLGIHEQAAVGFLTLMEA 

LRYCKVGSYLK^SKJPYUXXASETHLTVFFA 

ICDMALVAPEAPSEQARRVFQTYDPEDNGFIP 

DSLLEDVMKALDLVSDPEYINLMKNKLDPEG 
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Y=Tyrosine, X=Unknown s *= i Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














LGIILLGPFLQEFFPDQGSSGPESFTVYHYNGL 
KQSNYNEKVMYVEGTAVVMGFEDPMLQTD 
DTPDCRCLQTKWPyiELLWTTDRSPSLN 


1335 


2685 


A 


10375 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFML 

LGTLCEPGSGQIRYSMPEELDKGSFVGNIAKD 

LGLEPQELAERGVRIVSRGRTQLFALNPRSGS 

LVTAGRIDREELCAQSPLCVVNFNILVENKM 

KIYGVEVEIIDINDNFPRFRDEELKVKVNENA 

AAGTRL VLPFARDAD VGVNSLRS YQLS SNLH 

FSLDVVSGTDGQKYPELVLEQPLDREKETVH 

DLLLTALDGGDPVLSGTTHIRVTVLDANDNA 

PLFTPSEYS VS VPENIPVGTRLLMLTATDPDE 

GINGKXTYSFRNEEEKISETFQLDSNLGEISTL 

QSLDYEESRFYLMEVVAQDGGALVASAKW 

VTVQDVNDNAPE VILTSLTS SISEDCLPGTVIA 

LFSVHDGDSGENGEIACSIPRNLPFKLEKSVD 

NYYHLLTTRDLDREETSDYNITLTVMDHGTP 

PLSTESHIPLKVAD VNDNPPNFPQAS YSTS VT 

ENNPRGVSIFSVTAHDPDSGDNARVTYSLAE 

DTFQGAPLSSYVSINSDTGVLYALRSFDYEQL 

RDLQLWVTASDSGNPPLSSNVSLSLFVLDQN 

DNTPEILYPALPTDGSTGVELAPRSAEPGYLV 

TKWAVDKDSGQNAWLSYRLLKASEPGLFA 

VGLHTGEVRTARALLDRDALKQSL WAVED 

HGQPPLSATFTVTVAVADRIPDILADLGS1KTP 

IDPEDLDLTLYLVVAVAAVSCVFLAFVIVLLV 

LRLRRWHKSRLLQAEGSRLAGVPASHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNY 

ADTLLSEESCEKSEPLLMSDKVDANKEERRV 

QQAPPNTDWRFSQAQRPGTSGSQNGDDTGT 

WPNNQFDTEMLQAMILASASEAADGSSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYR 

QNVYIPGSNATLTNAAGKRDGKAPAGGNGN 

KKKSGKKEKK 


1336 


2686 


A 


10379 


I 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEK 
LAKXQAQVRIGGKGTARJRKKKWHRTATAD 
DKKXQS SLKKL A VNNI AGIEEVNMIKDDGTVI 
HFNNPKVQASLSANTFAITGHAEAKPITEMLP 
GILSQLGADSLTSLRKLAEQFPRQVLDSKAPK 
PEDIDEEDDDVPDLVENFDEASKNEAN 


1337 


2687 


A 


10380 


1 


1263 


IPGSTISWSPAAARGLSVCRCCRLHPASAMDL 

FGDLPEPERSPRPAAGKEAQKGPLLFDDLPPA 

SSTDSGSGGPLLFDDLPPASSGDSGSLATSISQ 

MVKTEGKGAKRKTSEEEKNGSEELVEKKVC 

KASSVIFGLKGYVAERKGEREEMQDAHVILN 

DITEECRPPS SLITRVS YFAVFDGHGGIRASKF 

AAQNLHQNLIRKFPKGDVISVEKTVKRCLLD 

TFKHTDEEFLKQA SSQKPAWKDGSTATC VLA 

VDNILYIANLGDSRAILCRYNEESQKHAALSL 

SKEHNPTQYEERMRTQKAGGNVRDGRVLGV 

LEVSRSIGDGQYKRCGVTSVPDIRRCQLTPND 

RFILLACDGLFKVFTPEEAVNFILSCLEDEKIQ 

TREGKSAADARYEAACNRLANKAVQRGSAD 

NVTVMVVRIGH 


1338 


2688 


A 


10385 


3 


589 


G PSQSMAAGELEGGKPLSGLLN ALAQDTFHG 

YPGITEELLRSQLYPEVPPEEFRPFLAKMRGIL 

KSIASADMDFNQLEAFLTAQTKKQGGITSDQ 

AAVISKFWKSHKTKIRESLMNQSRWNSGLRG 

LSWRVDGKSQSRHSAQIHTPVAIIELELGKYG 

QESEFLCLEFDEVKVNQILKTLSEVEESISTLIS 
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nucleotide insertion 
















QPN 




1339 


2689 


A 


10386 


50 


390 


L GAMAKHHPDLIFCRKQ AG VAIGRLCEKCDG 
KCVICDSYVRPCTLVRICDECNyGSYQGRCVI 
CGGPGVSDAYYCKECTIQEKDRDGCPKIVNL 
GSSKTDLFYERKKYGFKKR 




1340 


2690 


A 


10388 


113 

• 


3472 

i 

r 


SQLRKGASATHSSPSRTDCIAQMMDIYVCLK 
RPSWMVDNKRMRTASNFQWLLSTFILLYLM 
NQVNSQKKGAPHDLKCVTNNLQVWNCSWK 
APSGTGRGTDYEVCIENRSRSCYQLEKTSIXIP 
ALSHGDYEITINSLHDFGSSTSKFTLNEQNVSL 
IPDTPEULNLSADFSTSTLYLKWNDRGSVFPHR 
SNV1WE1KVLRKESMELVKXVTHNTTLNGKD 
TLHHWSWASDMPLECAIHFVEIRCYIDNLHFS 
GLEEWSDWSPVKNISWIPDSQTKVFPQDKVIL 
VGSDITFCCVSQEKVLSALIGHTNCPLIHLDGE 
NVAJKIRNISVSASSGTNVVKri'EDNIFGTVIF 
AGYPPDTPQQLNCETHDLKEnCSWiSfPGRVTA 
LVGPRATSYTLVESFSGKYVRLKRAEAPTNES 
YQLLFQMLPNQEIYNFTLNAHNPLGRSQSTIL 
VNITEKVYPHTPTSFKVKDINSTAVKLSWHLP 
GNFAKINFLCEIEIKKSNSVQEQRNVTIKGVE 
NSSYLVALDKLNPYTLYTFRIRCSTETFWKW 
SKWSNKKQHLTTEASPSKGPDTWREWSSDG 
KNLHYWKPLPINEANGKILSYNVSCSSDEETQ 
SLSEIPDPQHKAEIRLDKNDYIISWAKNSVGS 
SPPSKIASMEIPNDDLKIEQVVGMGKGILLTW 
H YDPNMTCD YVDCWCN SSRSEPCLMD WRKV 
PSNSTETVIESDEFRPGIRYNFFLYGCRNQGY 
QLLRSMIGYIEELAPIVAFNFTVEDTSADSILV 
KWEDIPVEELRGFLRGYLFYFGKGERDTSKM 
_RiflJRSnRSnrK VTCMTTnjJ50KTLRl ADT .QGKTS 














4 
1 

t 


YHLVLRAYTDGGVGPEKSMYVVTKFNSVGI 

IIA1LIPVAVAVIVGWTSILCYRKREWIKETFY 

PDIPNPENCKALQFQKSVCEGSSALKTLEMNP 

CTPNNVEVLETRSAFPKIEDTEIVSPVAERPEN 

RSDAKPENHVVESYCPPUEEEIPNPAADETGG 

TAQVIYIDVQSMYQPQAKPEEEQENDPVGGA 

GYKPQMHLPINSTVEDIAAEEDLDKTAGYRP 

QANVNTWNLVSPDSPRSIDSNSEIVSFGSPCSI 

NSRQFLIPPKDEDSPKSNGGGWSFTNFFQNKP 
ND 




1341 


.2691 


A 


10392 


1 


5057 

•4 


MLPPKHLSATKPKKSWAPNLYELDSDLTKEP " 

DVTIGEGPTDSEFFHQRFRNLIYVEFVGPRKTL 

IKLRNLCLDWLQPETRTKEEHELLVLEQYLTII 

PEKLKPWVRAKKPENCEKLVTLLENYKEMY 

QPEGESLHGVLWSAGLRCPLGLSASTLLTW 

SGLDNSLSWAAVGMSCVLWDIELHHDFLGV 

ATKSVSTHAQGDAAQGLGGTIVRMWARDSN 

L ATG VLLDDNNSD VTSDDDMTRNRRES SPPH 

SVHSFSGDRDWDRRGRSRDTEPRDRWSHTR 

NPRSRMPPRDLSLPWAKTSFEMDREDDRDS 

RAYESRSQDAESYQNWDLAEDRKPHNTIQD 

NMENYRKLLSLGVQLAEDDGHSPIMTQGHSS 

RSKRSAYPSTSRGLKTMPEAKKSTHRRGICED 

ESSHGVIMEKFIKDVSRSSKSGRARESSDRSQ 

RFPRMSDDNWKDISLNKRESVIQQRVYEGNA 

FRGGFRFNSTLVSRKRVLERKRRYHFDTDGK 

GSIHDQKGCPRKKPFECGSEMRKAMSVSSLS 

SLSSPSFTESQPIDFGAMPYVCDECGRSFSVIS 

EFVEHQuMHTRENLYEYGESFIHSVAVSEVQK 
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i 




> 


SQVGGKRFECKDCGETFNKSAALAEHRKIHA 

RGYLVECKNQECEEAFMPSPTFSELQKIYGK 

DKFYECRVCKETFLHSSALIEHQKIHFGDDKD 

NEREHERERERERGETFRPSPALNEFQKMYG 

ICEKMYECKVCGETFLHSSSLKEHQKIHTRGN 

PFENKGKVCEETFIPGQSLKRRQKTYNKEKLC 

DFTDGRDAFMQSSELSEHQKIHSRKNLFEGR 

G YEKSVIHS GPFTESQKSHTITRPLESDEDEKA 

FTISSNPYENQKJPTKENVYEAKSYERSVIHSL 

ASVEAQKSHSVAGPSKPKVMAESTIQSFDAIN 

HQRVRAGGNTSEGREYSRSVIHSLVASKPPRS 

HNGNELVESNEKGESSIYISDLNDKRQKIPAR 

ENPCEGGSKNRNYEDSVIQSVFRAKPQKSVP 

GEGSGEFKKDGEFSVPSSNVREYQKARAKKK 

YIEHRSNETSVIHSLPFGEQTFRPRGMLYECQ 

ECGECFAHSSDLTEHQKIHDREKPSGSRNYE 

WSVIRSLAPTDPQTSYAQEQYAKEQARNKCK 

DFRQFFATSEDLNTNQFOYDQEKSHGEESQGE 

NTDGEETHSEETHGQETIEDPVIQGSDMEDPQ 

KDDPDDKIYECEDCGLGFVDLTDLTDHQKVH 

SRKCLVDSREYTHSVIHTHSISEYQRDYTGEQ 

LYECPKCGESFIHSSFLFEHQRIHEQDQLYSM 

KGCDDGFIALLPMKPRRNRAAERNPALAGSA 

IRCLLCGQGFIHSSALNEHMRLHREDDLLEQS 

QMAEEAIIPGLALTEFQRSQTEERLFECAVCG 

ESFVNPAELADHVTVHKNEPYEYGSSYTHTS 

FLTEPLKGAIPFYECKDCGKSFIHSTVLTKHKE 

LHLEEEEEDEAAAAAAAAAQEVEANVHVPQ 

WLRIQGLNVEAAEPEVEAAEPEVEAAEPEV 

EAAEPNGEAEGPDGEAAEPIGEAGQPNGEAE 

QPNGDADEPDGAGIEDPEERAEEPEGKAEEPE 

GDADEPDGVGIEDPEEGEDQEIQVEEPYYDC 

HECTETFTSSTAFSEHLKTHASMIIFEPANAFG 

ECSGYIERASTSTGGANQADEKYFKCDVCGQ 

LFNDHLSLARHQNTHTG 


1342 


2692 


A 


10393 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSA 

ASRRSPAARPPVPAPPALPRGRPGTEGSTSLS 

APAVLWAVAWVVVVSAVAWAMANYIHV 

PPGSPEVPKLNVTVQDQEEHRCREGALSLLQ 

HLRPHWDPQEVTLQLFTDGITNKLIGCYVGN 

TMEDWLVRJYGNKTELLVDRDEEVKSFRVL 

QAHGCAPQLYC1FNNGLCYEFIQGEALDPKH 

VCNPAIFRLIARQLAKJHAIHAHNGWIPKSNL 

WLKMGKYFSLIPTGFADEDINKKFLSDIPSSQI 

LQEEMTWMKEILSNLGSPVVLCHNDLLCKNII 

YNEKQGDVQFIDYEYSGYNYLAYDIGNHFNE 

FAGVSDVDYSLYPDRELQSQWLRAYLEAYK 

EFKGFGTEVTEKEVEILFIQVNQFALASHFFW 

GLWALIQAKYSTIEFDFLGYAIVRFNQYFKM 

KPEVTALKVPE 


1343 


2693 


A 


10394 


102 


839 


PEAQTS AVL AREKGHLPTMRHEAPMQM A S A 

QDARYGQKDSSDQNFDYMFKLLIIGNSSVGK 

TSFLFRYADDSFTSAFVSTVGIDFKVKTVFKN 

EKRIKLQIWDTAGQERYR Tin A YYRGAMGFI 

LMYDITNEESFNAVQDWSTQIKTYSWDNAQ 

VILVGNKCDMEDERVISTERGQHLGEQLGFE 

FFETSAKDNINVKQTFERLVDIICDKMSESLET 

DPAITAAKQNTRLKETPPPPQPNCAC 


1344 


2694 


A 


10395 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGHISPAKDTS 
LQQRTPAEMSP VLHF YVRPSGHEGAAS GHTR 
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1345 



2695 



1346 



2696 



1347 



2697 



Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 



10396 



10398 



10402 



65 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 



Amino acid sequence (A=Alanine OCysteine, 
D=Aspaitic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine 3 
M=Methionine, N=Asparagine, P=Proline ( 
Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V^Valinc, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 



642 



153 



718 



1969 



RKLQGKLPELQGVETELCYNVNWTAEALPSA 

EETKKLMWLFGCPLLLDDVARESWLLPGSN 

DLLLEVGPRLNFSTPTSTNIVSVCRATGLGPV 

DRVETTRRYRLSFAHPPSAEVEAIALATLHDR 

MTEQHFPHPIQSFSPESMPEPLNGPINILGEGR 

LALEKANQELGLALDSWDLDFYTKRFQELQR 

NPSTVEAFDLAQSNSEHSRHWFFKGQLHVDG 

QKLVHSLFESIMSTQESSNPNNVLKFCDNSSA 

IQGKEVRFLRPEDPTRPSRFQQQQGLRHVVFT 

AETHNFPTGVCPFSGATTGTGGRIRDVQCTG 

RGAHWAGTAGYCFGNLHIPGYNLPWEDLSF 

QYPGNFARPLEVAIEASNGASDYGNKFGEPV 

LAGFARSLGLQLPDGQRREWIKPIMFSGGIGS 

MEADHISKEAPEPGMEVVICVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQ 

KMNRVIRACVEAPKGNPICSLHDQGAGGNG 

NVLKELSDPAGAIIYTSRFQLGDPTLNALEIW 

GAEYQESNALLLRSPNRDFLTHVSARERCPA 

CFVGTITGDRRIVLVDDRECPVRRNGQGDAP 

PTPPPTPVDLELEWVLGKMPRKEFFLQRKPP 

MLQPLALPPGLSVHQALERVLRLPAVASKRY 

LTNKVDRSVGGLVAQQQCVGPLQTPLADVA 

WALSHEELIGAATALGEQPVKSLLDPKVAA 

RLAVAEALTNLVFALVTDLRDVKCSGNWM 

WAAKLPGEGAALADACEAMVAVMAALGVA 

VDGGKDSLSMAARVGTETVRAPGSLVISAYA 

VCPDITATVTPDLKHPEGRGHLLYVALSPGQ 

HRLGGT AL AQCF SQLGEHPPDLDLPENL VRA 

FSITQGLLKDRJLLCSGHDVSDGGLVTCLLEM 

AFAGNCGLQVDVPVPRVDVLSVLFAEEPGLV 

>VLKRYROAGLHCLELGHTGF. 
AGPHAMVRVSVNGAVVLEEPVGELRALWEE 
TSFQLDRLQAEPRCVAEEERGLRERMGPSYC 
LPPTFPKAS VPREPGG PSPRVAILREEGSNGDR 
EMADAFHLAGFEVWDVTMQDLCSGAIGLDT 
FRGVAFVGGFSYADVLGSAKGWAAAVTFHP 
RAGAELRRFRKRPDTFSLGVCNGCQLLALLG 
WVGGDPNEDAAEMGPDSQPARTGLLLRHNL 
SGRYESRWASVRVGPGPALMLRGMEGAVLP 
VWSAHGEGYVAFSSPELQAQIEARGLAPLHW 
ADDDGNPTEQYPLNPNGSPGGVAGICSCDGR 
HLAVMPHPERAVRPWQWAWRPPPFDTLTTS 
PWLQLFINARNWTLEGSC 



GVRGFWAGTMASRAGPRAAGTDGSDFQHRE 

RVAMHYQMSVTLKYEIKKLTYVHLVTWLLLV 

AKMSVGHLRLLSHDQVAMPYQWEYPYLLSI 

LPSLLGLLSFPRNNTSYLVLSM1SMGLFSIAPLI 

YGSMEMFPAAQQLYRHGKAYRFLFGFSAVSI 

MYLVLVLAVQVHAWQLYYSKKLLDSWFTST 

QEKKHK 



DDFVRCGPQSAAMGASARLLRAVIMGAPGS 
GK.GTVS SRITTHFELKHLSSGDLLRDNMLRGT 
EIGVLAKAFIDQGKLIPDDVMTRLALHELKNL 
TQYSWLLDGFPRTLPQAEALDRAYQIDTVINL 
NVPFEVIKQRLTARWIHPASGRVYNIEFNPPK 
TVGIDDLTGEPLIQREDDKPETVIKRLKAYED 
QTKPVLEYYQKKGVLETFSGTETNKIWPYVY 
AFLQTKVPQRSQKASVTP 



KHRQENNALDMAPEIHMTGPMCLIENTNGEL 
VANPEALKILSAITQPWVVAIVGLYRTGKSY 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 

09/496 

9!4 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine C^Cysteine, 
D-Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G^Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine > P-Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, 
Y^Tyrosine, X-Unknown s *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














LMNKLAGKNKGFSLGSTVKSHTKGIWMWCV 

PHPKKPEHTLVLLDTEGLGDVKKGDNQNDS 

WIFTLAVLLSSTLVYNSMGTINQQAMDQLYY 

VTELTHRIRSKSSPDENENEDSADFVSFFPDFV 

WTLRDFSLDLEADGQPLTPDEYLEYSLKLTQ 

GTSQKDKNFNLPRLCIRKFFPKKKCFVFDLPI 

HRRKLAQLEKLQDEELDPEFVQQVADFCSYI 

FSNSKTKTLSGGIKVNGPRLESLVLTYINAISR 

GDLPCMENAVLALAQIENSAAVQKAIAHYD 

QQMGQKVQLPAETXQELLDLHRVSEREATEV 

YMKNSFKDVDHLFQKJCLAAQLDKKRDDFCK 

QNQEASSDRCSALLQVIFSPLEEEVKAGIYSK 

PGGYCLFIQKLQDLEKKYYEEPRKGIQAEEIL 

QTYLKSKESVTDAILQTDQILTEKEKEIEVEC 

VKAESAQASAKMVEEMQIKYQQMMEEKEKS 

YQEHVKQLTEKMERERAQLLEEQEKTLTSKL 

QEQARVLKERCQGESTQLQNEIQKLQKTLKK 

KTKRYMSHKLKI 


1348 


2698 


A 


10404 


5 

* 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAG 

VAGGAPRRRTPVTMWRLLARASAPLLRVPLS 

DSWALLPASAGVKTLLPVPSFEDVSIPEKPKL 

RFIERAPLVPKVRREPKNLSDIRGPSTEATEFT 

EGNFAILALGGGYLHWGHFEMMRLTINRSM 

DPKNMFAIWRVPAPFKPITRKSVGHRMGGGK 

GAIDHYVTPVKAGRLWEMGGRCEFEEVQG 

FLDQVAHKLPFAAKAVSRGTLEKMRKDQEE 

RERNNQNPWTFERIATANMLGIRKVLSPYDL 

THKGKYWGKFYMPKRV 


1349 

i 


2699 


A 


10409 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFrNK 

AGKLQSQLRTTVVAAAAFLDAFQKVADMAT 

NTRGGTREIGSALTRMCMRHRSIEAKLRQFSS 

ALIDCLINPLQEQMEEWKKVANQLDKDHAK 

EYKKARQEIKKKSSDTLKLQKKAKKGRGDIQ 

PQLDSALQDVNDKYLLLEETEKQAVRKALIE 

ERGRFCTFISMLRPVIEEEISMLGEITHLQTISE 

DLKSLTMDPHKLPSSSEQVILDLKGSDYSWS 

YQTPPSSPSTTMSRKSSVCSSLNSVNSSDSRSS 

GSHSHSPSSHYRYRSSNLAQQAPVRLSSVSSH 

DSGFISQDAFQSKSPSPMPPEAPNQRRKEKRE 

PDPNGGGPTTASGPPAAAEEAQRPRSM 


1350 


2700 


A 


10410 . 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKST 

RGHSSLLPPSQDFVAGLSVILRGTVDDRLNW 

AFNLYDLNKDGCITKEEMLDIMKSIYDMMG 

KYTYPALREEAPREHVESFFQKMDRNKDGV 

VTIEEFIESCQKDENIMRSMQLFDNVI 
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WHAT IS CLAIMED IS: 

1. An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-1350, a mature protein coding portion of SEQ ID NO: 1-1350, an 
active domain of SEQ ID NO: 1-1350, and complementary sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 



8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

10. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
withanyoneofSEQIDNO:l-1350. \ 

11. A composition comprising the polypeptide of claim 1 0 and a carrier. 

12. An antibody directed against the polypeptide of claim 1 0. 
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13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 

a) contacting the compound with tHe polypeptide of claim 1 0 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 

18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 
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a) contacting the compound With the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/comppund complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

19. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected from 
the group consisting of a polynucleotide sequence of SEQ ID NO: 1-1350, a mature protein 
coding portion of SEQ ID NO: 1-1350, an active domain of SEQ ID NO: 1-1350, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ED NO: 1,-1350, under conditions sufficient to express the polypeptide in said 
cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of SEQ ID NO : 1 3 5 1 -2700, the mature protein portion thereof, or the active domain 
thereof. 



^ The polype ptide uf claim 20 vvh u cin the polypeptide i3 provided on a polypeptide array. 



22. A collection of polynucleotides, wherein the collection comprises the sequence 
information of at least one of SEQ ID NO: 1-1350. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. * 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 

26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 
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27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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Pages 340 to 1963 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 340 to 1963 de cette demande contiennent des listages des sequences 
d'acides amines. Elles peuvent etre obtenues 3 I'adresse indiqu6e ci-dessous. 



World Intellectual Property Organization 
34, chemin des Colombettes 
CH-1211 Gen6ve 20 



